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of steroid side effects. 
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SUMMARY 


When the abnormality of a skin response to sunlight is expressed in terms of a decreased 
minimum erythemal dose (MED) on photo-testing, it is essential to know the range of response 
in normal skin. In any homogeneous population, the statistical distribution of the MED is 
skewed and is not Gaussian (normal), but a Gaussian distribution can be fitted to the logarithm 
of the MED. Using established methods of probit analysis, such ‘lognormal’ distributions have 
been fitted to the observed proportions of erythemal responses to a series of test exposure doses 
of UV radiation (250-365 nm), thus providing estimates of the average log MED for normal 
skin, the standard deviations of the distributions and associated confidence limits. These 
estimates, in arithmetical terms, are available for quantitative comparison with the results of 
other test exposures on skin which may be abnormal. 


In order to assess abnormal sensitivity of skin to UV radiation it is necessary to establish the 
response of normal skin to the same radiation, and to quantify the associated exposure-dose 
relationships. 'T'he factor to be considered in this paper is the production, or not, of a detectable 
erythemal reaction. The raw data for analysis were acquired in the Photobiology Unit, 
Department of Dermatology, Ninewells Hospital and Medical School, from monochromator 
irradiations of normal, lightly pigmented volunteers, selected to exclude those ingesting or 
applying medications. The xenon arc/monochromator units used have been described in a 
previous paper (Mackenzie & Frain-Bell, 1973). Having selected a central wavelength and 
bandwidth, the usual test procedure is first to irradiate the skin of the subject on several separate 
sites about 50 mm" in area, using a wide but coarse selection from a graded series of increasing 
exposure doses. This irradiation procedure is repeated at other central wavelength/bandwidth 
combinations. It is customary for a clinician to examine the irradiated sites visually, at about 7 
and 24 h after the irradiation, when decisions are made as to whether or not an erythemal 
response is present at any part of the irradiated site, and, if so, to grade the response. A second 
0007-0963/83/0100-0001$02.00 € 1983 British Association of Dermatologists 
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course of irradiations is then given using finer but limited selections of exposure doses from the 
basic series, in order to obtain a more precise va ue of the minimum exposure dose which 
produces a discernible erythema at each particular waveband. This minimum dose is assigned as 
the minimum erythemal dose (MED). Clearly, the skir site with the next lower dose to the MED 
in the graded series does not show an ervthemal resp orse, and it follows that the true MED may 
in fact be lower than the exposure dose which is assigned to be the MED. In the Photobiology 
Unit, the same basic series cf graded doses in steps.of about 21%, has been in use for over 10 
years. This series of exposure doses ‘mJ cm~?) uses the same numerical values as those for 
resistors in electronics, i.e. I, 2, 1:5, 1:8, 222. 2-7. 3:3, 3:9. 4/7, 5:6, 6:8, 8-2, 10, 12, etc. Few 
authors specify their series of graded doses when publishing MED results, though this is of 
critical importance in determining the precision cf zn assigned MED. It could happen, for 
example, that for one test subject an ervthemal response may be seen for the skin site given an 
incident exposure dose of 560 m] cm”? but not zt 470 m] cm~?, the next lower dose. For a 
second test subject, irradiated only with a coarser selection of doses from the basic series, an 
erythemal response may alsc be seen at 560 m] cc ^? but not at 270 m] cm~?, the next lower 
dose. The same MED, 560 mJ cm ° would be assigrec in both cases, but obviously the value for 
the first subject would be more prec:sz. It should be noted that an assignment of an MED 
ignores responses to all test exposures except the wo which straddle the true MED. 

When combining the MED values from a group of normal subjects, it has been usual to 
calculate the arithmetic mean of the individual assigned MEDs without any account being taken 
of possible differences in precision. Two additional problems arise. First, how to include the 
results of those individuals whose graded series of test exposures did not extend far enough to 
straddle the MED. In these cases, the sssigned MED would be given as ‘greater than’ or ‘less 
than’ the extremes of the graded dose series used. Tae second problem is that the estimated 
standard deviations associated with the calculations of arithmetic means often imply a range of 
likely normal MEDs extend:ng down from the mzan MED to zero exposure dose, e.g. mean 
560 + standard deviation 50c m] cm-*. 


RE-ANALYS!IS OF RESULTS OF TEST IRRADIATIONS 


van der Leun (1972) stated taat a sensitive and an ‘nsensitive Caucasian skin, both within the 
normal range, may well differ by a factor of ten in the dose of UV radiation required for 
reddening. 

This suggested that the distribution of MEDs amongst normal individuals was unlikely to be 
Gaussian. It was decided to test the possibility thet the distribution of the logarithms of the 
MEDS was Gaussian, i.e. a ‘lognormal’ distribution, by probit analyses of the logarithms of the 
available assigned MEDs from normal test subjects. The use of probits in effect converts 
the cumulative probability curve derived from a Gaussian distribution into a straight line, and is 
equivalent to plotting the observed cumulative prozor-ions on probability graph paper. It must 
be emphasised that the use of the logarithm cf the exposure dose and of the probit 
transformation are no more chan convenient mathematica! devices to allow the use of known 
methods of statistical analys.s in the fitting of a regression line by the method of maximum 
likelihood. Any final statement of resul:s must be in terms of the original exposure dose units 
and of proportions or percentages of subjects showing e response (Finney, 1964). Probit analysis 
partially solved the problem of dealing with MEDs quoted as ‘greater than’ some numerical 
value. Mather (1964) states that probst analysis is applicable to tests of the type in which the 
effect is ‘quantal’ and he details the method by means of an example involving the death or 
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survival of experimental animals, sets of which are given a drug in a graded series of doses. 
Although the discernment of erythema of skin is not as definite or ‘quantal’ as death or survival, 
it was decided to re-apply probit analysis, not as previously to the assigned MEDs for each 
subject, but to a// the test exposures made on all subjects. Thus for each test exposure dose, all 
results for subjects irradiated were combined to give an estimate of the probability of an 
erythemal response at that exposure dose. 

In this way, not only was considerably more data included in the analysis, but the problem of 
variation in the precision of individual assigned MEDs was avoided, and the problem of MEDs 
“greater than’ or ‘less than’ some value was completely solved. The method described by Bliss 
(1935), Mather (1964) and Finney (1964), involving the use of ‘working probits’, enables the 
results from those exposure doses for which there were either no responses (o/n), or for which all 
subjects produced an erythemal response (n/n), to contribute also to the fitting of the regression 
line. If for a given test dose applied to n subjects, p subjects show an erythemal response at a 
particular exposure dose, then p/n is an estimate of the probability, P, of erythemal response. 
The variance of this estimate decreases as n increases, and also decreases the nearer p/n is to 
50°. Each observed probit of p/n is therefore weighted in inverse proportion to its variance 
before the regression calculations are applied. 

Probit analysis is well-known amongst biologists, and it is customary for them to make a 
logarithmic transformation of dose before applying the method. From the analysis, an estimate 
of the mean of the logarithm of the exposure dose can be calculated from which an arithmetical 
value can be obtained—compare the 50°, effective dose (ED s0) or 50°, lethal dose (LD 50) of 
the biologist. A statistical assessment can be made of how closely the logarithmic transformation 
of the exposure doses enables the observed data to fit a Gaussian distribution. For a near 
Gaussian distribution, the reciprocal of the slope of the probit regression line provides an 
estimate of the standard deviation of the population from which the sample was taken. This 
estimate, if sufficiently accurate, enables useful predictions to be made of the probability of an 
erythemal response at a particular exposure dose, or vice versa. In this paper, for example, the 
95% confidence limits are given. 


RESULTS 


Data from normal subjects were available for xenon-lamp monochromator irradiations at the 


TABLE I. Wavebands used for tests of 
normal subjects 








Central Half maximum 
wavelength bandwidth 
(nm) (nm) Filter 
254 5 None 
295 5 None 
300 5 None 
305 5 None 
310 5 None 
315 5 None 
335 30 WG 305 


365 30 WG 305 





4 L.A. Mackenzie 


TABLE 2. Example of prebi ana: ysis data and conclusions (normal subjects, 305 + 5 nm) 
MM MH € 





No.of Tota ao. 





Exposure erythemal — of tss Working 
dose, D responses -cxposaces Es Y probit weight Y 
(mJ cm~?) Log D (Ps (ne (ico pin) Prebit visual (Yw) (nW) calculated 
15 1:18 c Is o — 162 E35 0:07 1:53 
18 1:26 C i o — 208 r77 o-02 1:99 
22 1°34 e 2c o c 2:53 217 1:07 2:46 
27 1:43 c En o — 303 2-60 2:35 2:98 
33 r52 z 4€ 4 326 354 73I 13:83 3:50 
39 1:59 3 37 i35 390 393 3:90 15:35 3:90 
47 1:67 18 45 40°0 475 438 478 2487 436 
56 1:75 13 42 310 450 483 452 26-44 482 
68 r83 37 57 64:9 538 528 528 35:25 529 
82 Ig! 36 a6 769 $74 573 574 20:39 575 
100 2:00 7 G 778 577 624 5°62 321 6:27 
120 2:08 4 4 100 — 6469 717 O84 6-73 
150 2:18 2 z ICO — 725 764 O17 731 
Totals 118 337 





Analysis of chi-sqeared 











Item Chi-squarec n Probability 
Regression 930 1o Verysmal 
‘Goodness of fit 25 2 og 
Logio average MEL = Pye toors (+085). 
Regression line slope (b: = 5-28 + 0-60 (+ 10:42.) 
Reciprocal of slope :1/b> = 001730018. 


= estimate of population standard deviation. 
Log exposure dose «5*, cenfidence limits = 1-44-2-12. 
Conclusion: median MET? = óc mi em” 
95° Confidence limits = 2 


wavelengths and bandwidtks given in Table :. AH these wavebands were theoretically 
triangular in shape. 

The full probit analysis data are given only fer irradiations at one waveband 305+5 nm 
(Table 2 and Fig. 1). As described 5y Mather (1964) and Finney (1964) the procedure is to plot 
the probit versus log exposur2 dose points and, from the straight line put through these points 
by eye, to calculate probit values, Y visual on this line corresponding with each exposure dose 
(Fig. 1). These values are then used to calculate, from tabulated data, the working probits, Yw, 
and weights nw, which form the basis cf the regression analysis. A computer programme has 
been written incorporating the tabies of relevant furctions (Fisher & Yates, 1963) (reprinted in 
Documenta Geigy Scientific Tables, 1970). (The calculations can be carried out with a pocket 
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Probit 





0.5 LO L5 2.0 2.5 


Log exposure dose (mJ cm *) 


FIGURE 1. Example of probit versus log exposure dose regression line. Normal Subjects, 305 + 5 nm. 


calculator but they are lengthy and tedious and prone to mistakes.) It is advisable to use new 
probit values calculated from the first regression line to deduce a second set of working probits 
and weights and hence to reiterate the regression analysis. Usually the improvement of fit so 
produced is minimal but occasionally it can be significant. Reiteration for the data in Table 2 
made only slight changes in the calculated parameters. 

The analyses based on minimum discernible erythemas for the other wavebands in Table 1 
were similar to that illustrated and the results are summarized in Table 3. In every case, the 
fitted regression line accounted for all but an insignificant portion of the variation in probit 
value. 


TABLE 3. Summary of probit analysis results for minimal erythema in normal subjects 


tt i i i ÓÀ MM M — À— Ó— MÀ M ÍÓ— —MMÁMHnn 





Central Full Total no. Reciprocalof Correlation 95% Confidence 
wavelength bandwidth test regression line coefficient MED limits 
(am) (am) Filter exposures Log MED slope (1/b) (r) (mJ cm^?) (mJ cm^ 7) 
254 X5 = 8o 0644004  024t004 0:98 43 15-13 
295 ts mE 131 110t002  OIIftOO02 0:98 12:5 8-21 
300 ts — 102 1434002 O14+0°02 0:97 27 14-51 
305 t5 = 337 1784002 ©17+002 0'95 60 28-132 
310 ts = 113 2:44 40:03 O22+0-04 0-86 270 113-644 
315 X5 p: 51 3064005 019-4006 0:96 I150 480-2,740 
335 +30 WG305 339 372£002 0:2640-03 0:96 $250 1,600-17,300 
365 t30 WG305 192 4175002  OIStOo02 0:98 14,800 7,600-29,000 
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Whenever there are more than three exposure doses, at each of which some, but not all, of about 
five or more subjects show an erythemal resporse, then probit analysis may be applied. 
Generally, of course, the anzlysis becemes more representative and more precise as the number 
of subjects and the number of exposure doses arc increased. As has been shown, the probit 
method yields estimates of the logarichm of the averege minimum erythemal dose, and of the 
standard deviation of the Gaussian distribution of log erythemal doses. Estimates of the 
standard errors of these two measureraents can ake be derived. From this information, fiducial 
limits, e.g. 95% confidence limits, cer. be estimated and expressed in terms of arithmetic values 
of exposure dose. Thereby, :t is possible to assess the results of test exposures of patients whose 
skin may be abnormally photosensit:ve in term: cf erythema production and to express 
quantitatively any deviation from the average ncrmal response. The information also enables 
protocols and test exposure dose series for use in. such diagnostic investigations to be more 
rationally based. The effects of potentially photosensitizing or photoprotective agents or 
conditions on normal skin can be investigated and quantified. 

Although the number of test expcsures for esca waveband was in the range 50-340, the 
number of normal volunteers was, in retrospect, net zs large or representative as desired. The 
results in Table 3 are therefore provis:cna!. In particular, it remains to be confirmed whether or 
not the standard deviations cf normal populations vary with central wavelength, although there 
is supporting evidence for this which is presented ater. 

Factors which might influence tbe distribution: of erythemal doses from the irradiations 
described in this paper can be listed as follows: 


(1) True variations, from a variety o: causes, in the sensitivity of the skin amongst the subjects 
tested; the ‘between-subject’ variations. 

(2) Variations due to the subjective assessments of che presence or absence of an erythemal 
response. 

(3) Limitations set by the anite gradation of the basic series used in the selection of exposure 
doses. 

(4) Variations in the ultraviolet dos raetry. Several thermopiles were used during the period 
and relatively small but significant inconsistencies 5ezween the thermopiles have been found, 
also long-term changes in tbe responsivity of indiv dual thermopiles. 

(s) Variations in the calibration:, settings ard spectral purity of the several xenon 
arc/monochromators used fer the test exposures ever a period of several years. 


Comparisons of the assessments of erythemal response by the several clinicians involved have 
not been possible. 

The basic series of exposure doses mcreases in seps of about 21°,, i.e. in log dose terms steps 
of about 0-08. This gradation is fine enough to allow 2stimates of the probit line slopes about five 
times those actually found and hence it is unlikely thatthe gradation of the basic series is a major 
factor in determining the estimated variations. 

The estimates of the stancard deviztions of the distribution of log effective doses quoted in 
Table 3 range from o: 11 to 0 24, ie. ir arithmetic terms from + 29%, to + 74%. Inconsistencies 
in UV dosimetry are very unlikely to have been as great as this, even over a period of several 
years. 

The effects on the estimated standard deviations əf long-term changes in the spectral output 
of the monochromators at particular settings of certre] wavelength and bandwidth have been 
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TABLE 4. Summary of probit analysis results for minimal erythema in selected ‘normal’ patients 








Central Full Reciprocal of Correlation 95% Confidence 
wavelength bandwidth No. of test regression line coefficient MED limits 
(nm) (nm) Period exposures Log MED slope (1/b) (n (mJ cm ^ (mJ cm" ?) 
250 i5 1,23 60 0-82 t 6:07 0:34 +008 0-88 6:7 14-31 
295 £5 I 319 117t002 0:25: 0:03 0:94 
2 321 118x002 0:23 + 0:02 0:96 
3 294 1:12 +002 0'22 +002 0:94 
1,2,3 988 1:16 t 601 0:24 t O'OI 0-98 14 5-42 
300 ts I 277 1:39 t0:02 0:20 + 0:02 0-95 
2 321 1:39 10:02 Oo21t002 0:96 
3 243 r34t002 0:28 + 0:03 0:93 
: 1,2,3 841 r38t001 0:23 +001 0:97 24 9-68 
305 t5 I 325 1:89 * 0:03 0:27 E003 0:97 
2 346 1:85 +002 023 +002 0:94 
3 262 1:82 +003 0:23 t 0:03 0:94 
1,2,3 933 r'8s5 +001 0:24 t 0-01 0:95 7 24-209 
310 ts I 262 2:41 £0:03 0:26 E 0:03 0'94 
2 290 2:38 0:04 0:32 £ 0-04 0'95 
3 158 2:43 t 0707 0:40 t 0-08 0-86 
1,2,3 710 2:40 t 0:02 0:30 t 0:03 0:91 250 65 * 975 
315 +5 I 286 2:95 £004 0:32 +004 0:93 
2 308 2:93 t 0:03 0:27 £ 0:03 0:95 
3 207 2:98 +005 0:29 0-05 0:87 
1,2,3 801 2:95 t 0-02 0:29 t 0702 0:98 890 240-3,300 
320 ts 1 144 3:40 € 0:08 0:29 t 0:07 0:90 
2 199 3:42: 0:08 0:35 +007 ogo 
3 131 3:31 £ 0:09 0:32: 0:08 0:66 
1,2,3 474 3:40t 005 0:34 0:04 0'95 2,810 $40-11,700 
325 t5 Approx. 3:74 Approx. 5,600 
330 t5 Approx. 3:86 Approx. 7,300 
305 +15 1,2,3 384 1l'50t 002 0:22 t 0:02 0:97 32 12-85 
335 +30 I 330 3741002 0:22 t0:02 0:96 
(WG305) 2 294 3°73 40°02 0°23 +002 0:96 
3 224 3-78 +004 0:27 +004 o:87 
1,2,3 848 374t0 01 0:23 t001 0:98 $5500 1,950 t 15,500 
365 +30 H 262 4385 0:04 0:25 t 0:04 0:95 
(W305) 2 309 425 +003 0:26 +004 0:92 
3 211 432405 0:28 +005 ogs 
1,2,3 782 429 +002 0'25 +002 0:97 19,500 6,300-60,300 





Period 1: July 1974~November 1976. Period 2: November 1976-January 1978. Period 3: January 1978-May 1981. 


investigated by using the results from a group of about 150 patients who, although originally 
referred for skin photosensitivity tests, were subsequently classed as ‘normal’ in so far as 
erythemal response was concerned on the basis of clinical assessment as well as of the test results. 
This group includes about 7000 test exposures, covering the wavebands 250-5, 295 t 5, 
300 £ 5, 305 + 5, 310+ 5, 315 + 5, 320+ 5,325 + 5, 330 Ł 5, 305 + 15, 335 + 30 and 365 + 30 nm, 
the latter three with WG3os5 filter. The wavebands were all triangular in shape except for the 
305 + 15 nm waveband which was nearly rectangular. Despite the obvious arguments against 
the use of the results from this pre-determined group, it was decided, because they cover a 
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FIGURE 2. Variation of estimated population standard deviations with central wavelength. B = "Normal" 
patients. 6 = Normal subjects. 
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FIGURE 3. Minimum erythema doses with 95", confidence limits derived from probit analyses. 
@= Normal subjects x 5 nm. x = ‘Normal’ patients ; * nm. 8 - Normal subjects +30 nm. © The 
337.1-nm laser line (Parrish @ al., 1976). 
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period of almost 7 years, to divide the group into three chronological subdivisions in an attempt 
to test for long-term consistency of the whole investigative system. The results are shown in 
Table 4. No significant trend in either log MED or 1/b with time is revealed. 

Although the estimates of population standard deviations, 1/b, for the ‘normal’ patients are 
greater by about 3095, in arithmetic terms, than those for normal subjects, it can be seen that 
both groups show similar spectral curves for 1/b, with a minimum value at about 295 nm (Fig. 
2). There thus appears to be less variation between the MEDs of individuals at 295 nm than at 

higher or lower wavelengths. 

The MED results obtained by probit are summarized in Fig. 3, although it must be pointed 
out that the results given in this paper strictly refer only to the tests as carried out and assessed in 
the Photobiology Unit here. They may have no universal significance or application. 


ACKNOWLEDGMENTS 


I am indebted to Dr W.Frain-Bell, Consultant Dermatologist, for permission to use the data 
acquired in the Photobiology Unit, Department of Dermatology, Ninewells Hospital and 
Medical School, to Dr B.E.Johnson, Photobiologist, for discussions and encouragement, to Mr 
M.L.Wisbey, Senior Physicist, for the computer programme ‘PROBIT’, and to Professor Sir 
Kenneth Mather, for his generous help with the statistical analysis. 


REFERENCES 


Briss, C.I. (1935) The calculation of the dosage-mortality curve. Annals of Applied Biology, 22, 134. 

Documenta Geicy (1970) Scientific Tables (Ed. by K.Diem and C.Lentner), 8th edition. Geigy Pharmaceuticals, 
Macclesfield. 

Finney, D.J. (1964) Probit Analysts. Cambridge University Press, Cambridge. 

FISHER, R.A. & Yates, F. (1963) Statistical Tables for Biological, Agricultural and Medical Research, 6th ed. Oliver & 
Boyd, Edinburgh. 

VAN DER LEUN, J.C. (1972) On the action spectrum of ultraviolet erythema. Research Progress in Organic, Biological and 
Medicinal Chemistry, Vol. 3, Part II, p. 711. North Holland Publish Co., Amsterdam. 

MACKENZIE, L.A. & FRAIN-BELL, W. (1973) The construction and development of a grating monochromator and its 
application to the study of the reaction of the skin to light. British Journal of Dermatology, 89, 251. 

MATHER, K. (1964) Statistical Analysis in Biology, sth ed. Chapman & Hall, London. 

PARRISH, J.A., ANDERSON, R.R., YiNG, C.Y. & PATHAK, M.A. (1976) Cutaneous effects of pulsed nitrogen laser 
irradiation. Journal of Investigative Dermatology, 67, 603. 


British Journal of Dermatology (1983) 108, 11—16. 


The transmission of optical radiation through 
human nails 


S.G.PARKER AND B.L.DIFFEY* 


Dermatology Department, Royal Victoria Infirmary, Newcastle upon Tyne, and 
: *Regional Medical Physics Department, Dryburn Hospital, Durham 


Accepted for publication 21 May 1982 


SUMMARY 


"The transmission of optical radiation in the wavelength range 300-600 nm through thirteen 
human toenails obtained at autopsy was examined. The total transmitted radiation at fifteen 
different wavelengths was measured using an irradiation monochromator in conjunction with an 
integrating sphere and photodiode. A correction was included for fluorescence radiation from 
the nails. 

'The nails exhibited decreasing transmission of optical radiation in the wavelength region 
600-300 nm. These findings may be helpful in the understanding of photo-onycholytic 
reactions and in the design of suitable regimens for the treatment of psoriatic nail changes. 


The biochemical and biomechanical properties of nails are well established (Forslind, 1970; 
Baden, 1970), but there is little detailed information on the transmission of electromagnetic 
radiation through nails, particularly in the ultraviolet region (Gammeltoft & Wulf, 1980; Marx 
& Scher, 1980). 

The mechanisms of photo-onycholytic reactions are unknown (Norton, 1980) but their 
eventual understanding will depend upon a knowledge of the optical radiation transmission 
characteristics of nails and a consideration of the action spectra and cellular mechanisms of the 
phototoxic compounds responsible. If photochemotherapy (PUVA) is to become a useful 
treatment for psoriatic nail changes, then effective regimens will have to take account of the 
transmission characteristics of nails. 

The purpose of this work was to determine the transmission characteristics of optical 
radiation at wavelengths between 300 and 600 nm through human nails. 


MATERIALS AND METHODS 


‘Thirteen human toenails were obtained at autopsy. Grossly diseased or deformed nails were not 
Correspondence: Dr B.L.Diffey, Regional Medical Physics Department, Dryburn Hospital, Durham DH1 sTW. 
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selected as the object was to determine transmissicn through normal samples. The nails were 
removed whole, complete with the nai? bed which was later separated by blunt dissection. Great 
toe nails were used as these provided a large arza for the transmission studies. The mean 
thickness of the nails was 0-82 mm. wita a range ofo 54—-1:23 mm. The transmission of radiation 
through the nails at fifteen diferemt wavelengtis was carried out using an irradiation 
monochromator. The radiation was ecnducted frem the exit slit of the monochromator by 
means of a liquid filled light guide. The distal end of the light guide was collimated to produce a 
circular field of radiation 3 mm in diameter. The total transmission of radiation through the nail 
was achieved by placing the nail over the entrance aperture of a integrating diffusing sphere 
coated internally with Eastman Kodax Diffuse Fefiectance Standard Coating 6080 which 
results in a uniform spectral efficiency of response over the range of wavelengths 250-600 nm. A 
gallium arsenide phosphate (GaAsP> photodiode was mounted in a small aperture in the 
integrating sphere orthogonal to the entrance aperture. The radiation directly transmitted 
through the nail, ie. the unscattered radiation, was measured by means of a collimated 
photodiode with an acceptance angle o£ + 2° from che normal. The contribution of fluorescence 
radiation to the measured photocurrert was estmrated by utilizing colour glass filters. The 
mathematical analysis develeped to determine the fraction of the incident radiation at each 
wavelength transmitted through the nl is given ir the appendix. 


RESULTS 


A theoretical expression for the frzctica of radiatier at wavelength 4 nm transmitted through a 
nail of thickness x mm would be eztrezazly complex and would require application of radiative 
transfer theory (Diffey, 1982). However. a simple expression based on Beer's law is adequate for 
the present purpose such thatweczn define an effective attenuation coefficient u(4) mm ^ ! which 
is related to the transmitted radiation ay 


Effective attenuation coefficient (mm!) 
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FIGURE 1. The effective attenaatios coefficient for sails in the spectral range 300-600 nm. 


Optical radiation transmission 13 








er 0-25 mm 
0-50 mm 
g ii 
€ 
2 
4 
$ HOO mm 
È 
25 
i y i uds 
300 350 400 450 500 


Wavelength (nm) 


FIGURE 2. The transmission of optical radiation through nails of thickness 0-25, 0:5 and 1-0 mm. 


PLA poA) = expC— u(A)x) (i) 


where ¢,(4) is the photon flux at wavelength 4 nm transmitted through a nail of thickness x mm 
and $o(4) is the incident photon flux at wavelength 4 nm. From the thirteen nails examined it has 
been possible to derive an effective attenuation coefficient as a function of wavelength and this is 
shown in Fig. 1. Attenuation of radiation is fairly flat in the visible region but rises sharply as the 
wavelength decreases in the ultraviolet region. 

Figure 2 shows the total radiation transmitted through nails of thickness 0-25, 0:5 and 1-0 mm 
calculated by means of equation (i). Measurement of the fraction of incident radiation which was 
directly transmitted through the nails showed this to be considerably less than the total 
transmitted radiation, that is, the direct plus scattered radiation, implying that scattering is the 
dominant optical process in the nail. 


DISCUSSION 


Lewis and Montgomery (1955) suggested, on the basis of the distribution of 'senile' changes in 
elastic and connective tissue in the nail bed, that the nail offers only poor protection of the bed 
from exposure to sunlight. These observations have been disputed and our own findings suggest 
that the nail plate acts as a very efficient sunscreen, with very low transmission in the damaging 
UV-B range (280-315 nm). 


Photo-onycholysis 
Photo-onycholysis does not occur as an effect of sunlight alone, even in the presence of the most 
severe sunburn (Zala, Omar & Krebs, 1977), but it has been reported in association with a 
number of phototoxins, e.g. tetracycylines and furocoumarins (Zala et al., 1977; Bethell, 1970; 
Rothstein, 1977; Rau, Flowers & Barett, 1978) and possibly chloramphenicol (Ray, 1963) and 
porphyrins (Byrne, Boss & Dawber, 1976). 

The absorption spectrum of tetracycline is roughly constant throughout the entire UV 
spectrum and only begins to decrease appreciably at wavelengths greater than about 400 nm 
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Relative spectral irradiance 
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FIGURE 3. The spectral composition of rad ation from a UV-A ducrescent lamp incident on (——) and 
transmitted through (- - -) a rail of average thickness (c-82 mow. 


(Conover, 1956). The action spectrum for skin photosensitivity in patients with porphyria peaks 
at around 400 nm but can extend in seme sensitivz patients to 600 nm (Magnus, 1976). It is 
tempting to suggest, therefore, that ony compounds wita action spectra predominantly in the 
long-wave UVR and visible region would be capab.e of inducing phototoxic reactions beneath 
the nail plate. It is interesting to note taat photo-on»chojys:s with the furocoumarins has only 
been reported following excessive expcsure to UVR. The phototoxic action spectrum for this 
group of compounds peaks at around 33¢ nm but does extend up to about 380 nm (Nakayama et 
al., 1974). 


Photochemotherapy 

Marx & Scher (1980) have suggested taat oral pseralen ohetochemotherapy (PUVA) may be 
effective in the treatment of psoriatic nad changes, particularly those secondary to changes in the 
nail bed, hyponychium and the dista: nail matrix, .e. those regions which are accessible to 
irradiation. It is apparent from Fig. 2 that relatively ittle UY - A radiation reaches the nail bed. 
The spectral composition of the radiatien which penetrates 2 nail of average thickness found in 
this study (0:82 mm) from irradiation wah a standard UV-A fluorescent lamp is shown in Fig. 3. 
It is really only radiation with wavelergths greater tham 320 nm which are transmitted, and 
radiation in the long wavelength end o the UV-A spectrum is possibly of limited efficacy in 
PUVA therapy compared with radiation at shorter wavelengths (Young & Magnus, 1981). The 
average transmission of UV-A radiation through the excised epidermis of Caucasian skin was 
found by Kaidbey et al. (1979) to be 55%, (range 42-77... This is appreciably greater than the 
22", of incident UV-A which is calculated tc reach a nail bed protected by a nail plate of o-5 mm 
thickness. Therefore, assuming that the mechanisms for resolution cf psoriatic nail changes are 
similar to those for psoriatic plaques, approximately $5/22. that is 2:5 times the therapeutic dose 


Optical radiation transmission 15 


for glabrous skin would need to be delivered to the surface of the nail plate (with appropriate 
protection for the surrounding skin) to achieve the same effect. This factor assumes a flat action 
spectrum for the regression of psoriatic lesions due to psoralen photochemotherapy. If 
wavelengths around 330 nm are proved to be most effective therapeutically, the factor is likely to 
be closer to 5 because of the differing transmission characteristics of the epidermis and the nail 
plate. These figures have yet to be verified in clinical practice but they imply that specific 
photochemotherapy of psoriatic nails is a feasible, if potentially rather tedious, process. 
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APPENDIX 


Radiation of wavelength 4 nm and photon flux ¢o(4) incident at the entrance aperture of the 
integrating sphere will give rise to a photodiode current of Ro(4) mA, such that 


Ro(4) = $00)p(A) (Ai) 


where p(4) mA is the response of the detection system per photon of wavelength 4 nm. 
When a nail of thickness x mm is placed over the entrance aperture, the observed 

photocurrent, R(4), will arise from two sources: radiation of wavelength 4 nm which has been 

transmitted through the nail and fluorescence radiation in the blue region of the visible 
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spectrum resulting from excitatien of electrons in the nai (fluorescence radiation is only 
produced when the wavelength of the incident radiation is less then about 400 nm). Hence: 


R= é0p(2) - FU) (Aii) 


where $,(4) is the photon flux at wavelength 7 nm transmitted through the nail of thickness x 
mm and P(4) is the contribution te the observed pbotocurrent from fluorescence radiation. 

In order to estimate F(/) a: each wavelength 7, a colour glass filter (Schott WG400) which 
transmits the fluorescence radiaticn buz absorbs the incident ultraviolet radition was placed 
between the nail and the entrance aperture. The recorded photocurrent is now 


where g is a factor which accounts ior the geometry of measurement and reflection losses at the 
air/glass interfaces. This factor caa be obtained by repeating the measurement using a filter 


(Schott WG280) which transmits beth the fluorescence radiation and incident ultraviolet 
radiation. In this case the phctocurren: is 


R ireo = gpk Apa) + gF(A) (Aiv) 
SO 
z= RUYasof[ REA) (Av) 
and 
FA)=8(A). Ras! R(A)280 (Avi) 


The required quantity, $.(4)/ óo(2*. which is the fraction of incident photons of wavelength / 
transmitted through the nail, is given ty 


Ria) ; a 
x Appa A) = — R00] RG)280] 
Px Alida Ra. (Avii) 
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SUMMARY 


Inhibition by sunscreens of UV-A-induced epidermal ornithine decarboxylase (ODC) activity 
in 8-methoxypsoralen-treated mice was used to examine the UV-A sunscreen activity of two 
commercial preparations, Uval® (para-aminobenzoic acid) and PreSun* (a benzophenone 
derivative). Both gave significant protection against UV-A doses of up to 3 J/ cm? and Uval® was 
more effective that PreSun? in the UV-A range. At intermediate doses (5-15 J/cm?) neither 
Uval® nor PreSun® significantly altered the ODC response to UV-A. At doses of 20-40 J/cm? 
UV-A, control and PreSun®-treated animals showed a decline in ODC activity which 
histological studies suggested was due to severe epidermal damage. This decline in ODC 
activity and severe epidermal damage was not seen in Uval®-treated animals. Topical zinc oxide 
was highly effective in preventing induction of ODC by UV-A irradiation at doses up to 40 
J/cm?, and was significantly more effective than either PreSun® or Uval®. 


Sunscreens are commonly used to try to prevent the immediate and long-term damaging effects 
of sunlight upon normal skin. The prevention of painful erythema is the most striking benefit. 
Erythema is the most widely used means of assessing sunscreen potency for this reason, and also 
because it is a reproducible cutaneous response which may be assessed non-invasively. Most of 
the erythemogenic radiation from the sources commonly used for testing lies in the UV-B region 
(Parrish et al., 1978; Sayre et al., 1979). This is true both for natural sunlight and for the output 
of asolar simulator. It follows that sunscreen protection against UV-B rather than against UV-A 
is measured by this type of assay. 

It is becoming increasingly recognized that longwave UV radiation (UV-A) may have effects 
upon normal skin, including immediate (Pathak er al., 1962) and delayed (Pathak & Epstein, 

Correspondence: Dr R.W. Gange, Department of Dermatology, Photomedicine Research Unit, Wellman 
Laboratories, Massachusetts General Hospital, Boston, Massachusetts 02114, U.S.A. 
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1971) tanning and histological damage (Willis & Cyklus, 1977) as well as erythema, although 
UV-A is much less erythemozenic thas UV-B. The use of UV -B sunscreens may allow greatly 
increased UV-A exposure of normal individuals, UV-A is also important in a variety of disease 
states including chemical pkototoxicitv and photoallergy, persistent light reactions, actinic 
reticuloid, some cases of polymorphous light eruption, solar urticaria, endogenous photosensiti- 
zation syndromes, melasma and ephei.des. A role therefore exists for sunscreens effective 
against UV-A, but measurement of bio-cgical effectiveness is difficult. UV-A erythema requires 
high intensity sources and exposure times may be long. The ability of sunscreens to prevent the 
erythema response to photosensitizers «hose action spectrum lies within the UV-A region has 
been assessed (Parrish, Pathak & Fitzpatrick, 1971). 

Our observation that UV-A induces igh ‘evels of epidermal ornithine decarboxylase (ODC) 
in mice topically photosensitized with 8-methoxy-psoralen (Gange & DeQuoy, 1980; Gange, 
1981) has provided an alternative marter by which sunscreen potency against UV-A may be 
evaluated. The effect of two sunscreen preparations upon this response is presented. 


MATERIALS AND METHODS 


Female hairless albino HRS/] mice tetween 2 and 4 months of age were used for all 
experiments. 


Light source 

Four F40 BLB lifeline fluorescent tube: (Svlvania) were mounted 12: 5 cm apart in a foil-lined 
holder; animals were irradiated at a distance of 55 cm in a specially designed compartmentalized 
cage. This provided a dose of 0-12 'zm?/min, measured using an LM3o01 UV-A meter 
(National Biological Corporation), with peak emission at 366 nM. 


8-Methoxypsoralen (8-MOP) treatmen 

Approximately 8 sq cm of the dorsal skin of each animal was painted with 0-02 cc of a 
preparation of 1°, 8-MOP in an alcohal/propylene glycol base (Oxsoralen®, Elder). Animals 
were then immobilized for 60 min before sunscreen application. 


Sunscreen preparations 

Two proprietary sunscreen preparations were evaluated: PreSun® lotion (Westwood Pharma- 
ceuticals), containing 5% p-aminobenanic acid, absorbs predominantly in the UV-B region; 
Uval® sunscreen lotion (Dorsey Laborstories) contains 10°, 2-hydroxy 4-methoxy-benzo- 
phenone-5-sulphonic acid and it absorbs both in the UV-B and UV-A regions. Zinc oxide 
ointment USP was also tested as an example of a physical blocker. 

The sunscreen preparation (0:04 cc) was carefully and evenly spread over the psoralen- 
treated skin and the animal was immob:Ezed for 15 min before irradiation. Zinc oxide ointment 
was applied immediately before irradiati»3; an amount producing a visible coating (C-04 cc) was 
measured from a tuberculin syringe. 


Ornithine decarboxylase assay 
Enzyme activity was determined by mezsuring the release of '*CO, from DL-[1-!*C]ornithine 


by the method of Russell & Snyder (199) with minor modifications. 


Enzyme preparation. Animals were killed 24 h after irradiation by neck dislocation. The dorsal 
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skin was removed immediately. Epidermis was separated by immersion of the skin in 50 mM 
phosphate buffer at 56°C for 15 s, followed by immediate cooling in buffer at o°C; the skin was 
then spread on paper, epidermis upward. The epidermis was blotted dry, removed by gentle 
scraping and placed in preweighed tubes surrounded by ice. In each experiment skins were 
assayed either singly or in pairs; results are the mean of four or five animals per experimental 
group. After the tubes were weighed, the epidermis was homogenized for 15 sin 19 vol. of 50 mM 
phosphate buffer containing 0:2 mM pyridoxal phosphate, 1 mM EDTA, and 4 mM 
dithiothreitol, using a Brinkmann homogenizer. The homogenate was centrifuged at 20,000 g 
for 10 min at o°C, giving a clear supernatant. 


Ornithine substrate. Ornithine hydrochloride (1:2 mM) was dissolved in buffer containing 
pyridoxal phosphate, EDTA and dithiothreitol as above. L-[1-!*C]ornithine hydrochloride 
0:25 uCi/o:1 ml substrate was added. 


Procedure. Enzyme preparation (0-2 ml) was put in each 15 ml tube. Labelled substrate (0-1 
ml) was added and the tube closed with a rubber stopper fitted with a central well assembly 
(Kontes) containing a filter paper bearing 0:05 ml NCS tissue solubilizer (Amersham), for CO; 
absorption. The tubes were incubated for 60 min at 37°C in a shaking water bath. The reaction 
was terminated by the addition of 0:2 ml 2M citric acid. Incubation was continued for 1 h to 
ensure complete absorption of !*CO; by the NCS. Filter papers were then transferred to 
scintillation vials containing 5 ml of Beta-Max (Amersham). Blank tubes contained no enzyme. 
Release of !*CO; was linear up to 1 h. Results are expressed as nM CO;/10 mg tissue/h. Data 
presented represent the pooled results of between two and nine experiments per point. 


Histopathological studies 

In some experiments, 6 mm punch biopsies were removed from the centre of the dorsal skin 
sample before heat treatment. The specimens were processed and stained with hematoxylin and 
eosin for light microscopy. The degree of epidermal damage was graded ‘blind’ by two 
independent observers: o, normal epidermis; 1, minimal vacuolization and/or scattered necrotic 
epidermal cells; 2, patchy necrosis of epidermis with infiltration of inflammatory cells; and 3, 
complete epidermal necrosis. For each specimen the grades estimated by each observer were 
averaged, the results were expressed as the mean for each group of five animals. 


Experimental design 
Groups of five animals treated with 8- MOP alone were killed at intervals up to 48 h after UV-A 
irradiation, to determine the time at which ODC activity was maximal. 

The effect of UV-A dosage upon ODC induction at 24 h was determined by irradiating 
groups of 8- MOP-treated animals with UV-A dosages ranging from 0-75 to 40 J/cm?. Animals 
treated with sunscreen as described were irradiated with the same UV-A dosages concurrently 
and ODC induction was compared with animals receiving no sunscreen treatment. 

To control for effects of sunscreens upon ODC induction which could be unrelated to 
UV-blocking activity, groups of animals treated with 8- MOP and UV-A irradiation were 
treated with sunscreens immediately after irradiation: these were compared with animals 
receiving no sunscreen application. 


RESULTS 
Animals treated with 8-MOP and UV-A first showed increased epidermal ODC activity at 14 h. 
This reached a maximum at 24 h and then levels slowly declined but were still elevated at 72 h. 
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In all experiments employing sunscreens, animals were killed at 24 h. 8-MOP alone, or UV-A 
alone at doses up to 40 J/cm^ caused no elevation of ODC activity, confirming that the small 
UV-B emission from this source was not sufficient to interfere with the experiment. 

ODC induction was not observed at UV-A doses of 0:75 J/cm? or less; between 1:5 J/cm? and 
5 J/cm? ODC induction increased with UV-A dosage (Fig. 15; a plateau was observed between 
5 and 15 J/cm’; above 15 J/cm? ODC activity dec-eased with increasing UV-A dosage. 
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FIGURE 1. ODC activity in control and sunscreen: treated animals plotted against UVA dose. Uval(* * +); 
PreSun® (---); control (——J); zinc azide i~- —). 


Sunscreen application increased the minimum doses of UV-A necessary to cause induction of 
ODC. Animals without sunscreen showed ODC induction after 1-5 J/cm? UV-A, while no 
significant activity was seen im animals treated with either sunscreen at this dosage. 

At 2 J/cm? UV-A (Fig. 2), both sunscreens significantly lowered ODC induction (PreSun® 
vs. control p < 0:005, Uval® vs. centro! P « c-oot). Uval® was significantly more effective than 
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FIGURE 2. ODC activity at representative points ia the 1ow, mid, and high UV-A dose ranges, in control, 
sunscreen and zinc oxide treated animals. P values are given for control vs. PreSan® (C/P), control vs. 
Uval® (C/U) and Uval* vs. PreSun (UP). Uval ʻO% PreSun* (8); control (8; zinc oxide (B^. 
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PreSun® (P « 0:001). ODC levels were significantly lower than in PreSun®-treated or control 
groups at UV-A doses up to 4 J/cm?. 

A sharp increase in ODC induction occurred in all groups with increasing UV-A dosage. 
Sunscreen-treated and control animals did not differ significantly at UV-A doses of 5-15 J/cm? 
(Fig. 2). 

At higher UV-A doses (20-40 J/cm?), Uval®-treated animals continued to show high levels of 
ODC activity. Values in PreSun®-treated and control animals showed a decline in activity and 
did not differ significantly from each other, but were significantly lower than Uval?-treated 
animals (Fig. 2). 

Zinc oxide effectively blocked ODC induction at all UV-A doses tested. 

PreSun®, Uval® and zinc oxide had no effect upon ODC activity if applied to previously 
irradiated animals: this is consistent with their effect being related to UV-A blocking ability 
rather than mediated by some other mechanism. 


Histological studies 

Animals treated with 8-MOP +15 J/cm? UV-A with or without sunscreen application were 
compared with respect to the degree of epidermal damage present, to see if this could be 
correlated with the fall off in ODC activity seen in PreSun?-treated animals and animals 
receiving no sunscreen application at this UV-A dosage. Animals receiving UV-A only were 
also assessed. 

Gradings of epidermal damage estimated by two observers correlated closely: the results are 
summarized in Table I. 

Uval*-treated animals showed significantly less epidermal damage than either PreSun®- 
treated animals or control animals receiving 8-MOP + UV-A only. PreSun?-treated animals 
did not differ significantly from controls. Animals receiving UV-A only (15 J/cm?) were each 
graded o by both observers. 


TABLE 1. Epidermal damage in sunscreen-treated, positive 
control, and negative control groups (for grading see text) 





Positive 8-MOP  8-MOP Negative 
control +UV-A +UV-A control 
(8-MOP + + (UV-A 
+UV-A) PreSun* Uval® only) 





Degree of 
epidermal damage 2:6*018 2°4+0°23 I1-0+022 oto 


Last le<ood 


P<0-005 





DISCUSSION 


Clinical impressions of the value of non-opaque sunscreens as UV-A blockers suggest that they 
are relatively ineffective when compared with their high efficiency against UV-B 
Although the ability of sunscreens to absorb longwave UV in vitro is easily mea’ 
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UV-A-induced delayed erythema (Parrish e; al.. 1978), er erythema induced by UV-A in 
psoralen photosensitized individuals (Parrish et al.. 1971). The induction of ODC by UV-A and 
8-MOP (Gange & DeQuoy, r980) may be an alternative marker by which protective agents can 
be measured. ODC is the rat2-limiting snzyme in polvamiae biosynthesis (Russell & Snyder, 
1968), and elevated levels of the enzyme are usually associated with tissue proliferation (Janne & 
Raina, 1968; DiPasquale, White & McGuire, 1978; Mamont, Bohlen, McCann, Bey, Schubek & 
Tardif, 1976; Morrison & Goldsmith, 1978). Increased ODC activity in epidermis may be 
induced by a variety of stimud including hair plucking (Probst & Krebs, 1975), the application 
of tumour-promoting agents (O'Brien, Sàmsiman & Boatwell, 1975), wounding (Clark-Lewis & 
Murray, 1978) UV-B and UV-C irradiation (Lowe, Verma & Boutwell, 1978). All these stimuli 
cause increased epidermal or follicular DNA synthesis. In UV-B or UV-C irradiated skin, this 
results in epidermal thickenirg and scaling. 

The significance of ODC induction in phototoxic reactions is not clear, but could be related to 
cell proliferation in the repair process which follows epidermal damage. ODC induction in 
8-MOP photosensitized animals differs from that occurring after UV-B or UV-C irradiation in 
being delayed for 14 h after irradiation. 

Our data show that in the 8-MOP photosensitized hairless mouse treated with small amounts 
(2 J/cm?) of UV-A irradiation. treatment with either of two proprietary sunscreen preparations 
before irradiation is effective in reduc ng at least the ODC induction component of this 
phototoxicity reaction. The benzophenone preparation (Uval®) was significantly more effective 
than PABA (PreSun®). 

The effect of the sunscreens at blocking ODC was mot apparent at UV-A doses between 5 and 
15 J/cm’, suggesting that the UV-A blocking effect cf the sunscreen is easily overcome. These 
UV doses are comparable with those occurring in the course of routine sun exposure. The great 
majority of solar UV radiation znergy lies in the longwave ( > 320 nM; region and may amount to 
9 J/cm?/h when the solar zenita angle is 45^ (Parrish zt al., 1978). Zinc oxide on the other hand 
was highly effective at blocking UV-A and virtually so induction of ODC occurred in the 
animals treated with this material. 

At higher doses of UV-A (20-40 J’em*), control animals treated with 8-MOP but no 
sunscreen showed less ODC activity than animals receiviag intermediate doses. PreSun®- 
treated animals showed a similar decline m ODC activity with higher UV-A doses, and did not 
differ from controls. We have observed a similar diminution in ODC activity when mice are 
treated with large doses of UV-B in the absence of a phctosensitizer: under both circumstances 
the skin appears visibly damaged. In contrast, animals treated with Uval® do not show a decline 
in ODC activity at high UV-A doses. 

The histopathological studies demonstrate extens:ve epidermal damage at this dose range, 
both in control and PreSun®-treated an:mals. Much less damage was observed in the animals 
pretreated with Uval*. This reduction of morphelogical changes in the epidermis, and 
continued high level of ODC activity, suggest that this sunscreen may protect against the severe 
epidermal damage resulting from 8- MOP phototoxicity. The lack of effect of Uval® upon ODC 
induction if applied immediately after high dose UV-A irradiation suggests that this effect is 
related to UV-A blocking activity rather than to an ant--inflammatory or other type of effect. 

We have shown that ODC induction caa be used to demonstrate the ability of a sunscreen to 
block low doses of UV-A anc can discriminate berween the effectiveness of two different 
sunscreen preparations. Our results agree with clinical impressions that non-opaque sunscreens 
are relatively ineffective agains: physioicgical doses of UV-A when compared with an opaque 
agent such as zinc oxide. 
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Since the action spectrum for 8- MOP photosensitized ODC induction is not known, the 
spectral sensitivity of this assay cannot be determined. If the action spectrum for ODC 
irradiation parallels that of other aspects of cutaneous psoralen phototoxicity such as erythema 
or sunburn cell formation, the assay is likely to be most sensitive to sunscreening effectiveness in 
the shorter part of the UV-A region, although the broad peak of emission of the fluorescent 
tubes at 366 nm will also exert an influence. 
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SUMMARY 


The hairless mouse screening model for antipsoriatic drugs was improved by investigating the 
effects of critical variables on the rate of ultraviolet light-induced epidermal DNA synthesis. 
The variables investigated were diurnal variation, ultraviolet light dose, time course and 
ambient temperature. From these studies a set of experimental conditions was developed that 
resulted in the lowest rate of DNA synthesis in non-irradiated epidermis and the highest rate in 
irradiated epidermis, thereby significantly increasing the power of the assay. 


Irradiation of skin with ultraviolet light results in epidermal hyperplasia (Soffen & Blum, 1961; 
Epstein, Fukuyama & Fye, 1970). This observation has led to the development of the hairless 
mouse screening model for antipsoriasis drugs (du Vivier & Stoughton, 1975; du Vivier et al., 
1976). This model is useful for evaluating topical and systemic drugs for their antiproliferative 
properties in the epidermis. The applicability of this model to psoriasis is suggested by the 
observations that drugs known to be effective in psoriasis inhibit the ultraviolet light-induced 
increase in (1) incorporation of [3H]-thymidine into DNA, (2) mitotic index, and (3) labelling 
index. 

During our experiences with this model over the last few years, we have found that small 
variations in experimental procedures can lead to large differences in the quality of the results. 
Therefore, we have carefully and systematically reinvestigated the independent variables in this 
model with the goal of optimizing the experimental protocol. We report here the results of these 
studies. 


MATERIALS AND METHODS 
Hairless mice, strain Skh: HR (type 1), from Temple University, were used in all experiments. 
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Uitraviolet irradiation was provided oy a bank of two fluorescent sun lamps (Westinghouse 
FS-20 or FS-40) at a distance such tha: the UV-B energy at the peak of the mouse's back was 
about 107^ W/cm?. The mice were -estrained in a wire cage under the lamps for different 
periods of time. As an alternative to the cages, the mice were anaesthetized with o: 1 ml of a 100 
mg/ml sterile chloral hydrate solution and laid under the lamps for different periods of time. At 
varying times after the ultraviolet light exposure, 25 pci of [H]-thymidine (or ml, 6-7 
Ci/mmole, New England Nuclear) wes injected intraperiteneally. One hour later the animals 
were killed by cervical dislocation. The skin of the back was quickly cut off, immersed in a water 
bath at 55-65 C for 30 s, blotted dry and scraped lightly with a razor blade to remove the 
epidermis. The epidermis wes then wrapped in aluminium foil, frozen on dry ice and stored at 
— 20°C. When required, a 1-inch arch punch was used before heat treatment to obtain a punch 
biopsy, which was stored in a tos bitfered formalin solution until processing. Histological 
samples were fixed in paraffin blocks zr.d stained with hematoxylin and eosin. 

To extract DNA from epidermis, th: following buffers were used: buffer A, 8 M urea, 0-24 M 
sodium phosphate, 1°, SDS and 1 mm EDTA; buffer B, 8 M urea and 0:24 M sodium phosphate; 
buffer C, 0:14 M sodium phosphate; bu ter D. 0:48 « sodium: phosphate. The sodium phosphate 
component of each buffer is equimolar parts of the monobasic monohydrate and the anhydrous 
dibasic salts. The tissue (40-70 mg) was weighed and homogenized in 5 ml of buffer A with a 
motor-driven, Teflon-glass tissue grinder. The homogenate was loaded onto a hydroxyapatite 
column (HPT, BioRad) constructed a. a 20-mil syringe. The column consisted of a cloth disc 
and a 3-5 mm layer of sand supporting 3-5 ml of swollen hydroxyapatite. The column was 
washed successively with 90 ml each cf buffers B and C. The DNA was then eluted from the 
column with 6 ml of buffer D. The first millilitre ef eluate was discarded and the next 4 ml, 
containing the DNA, was collected. A : -ml aliquot cf the DNA solution was mixed with 5 ml of 
Scintisol (Isolab, Inc.) and counted in aliquid scintil ation spectrometer. Absorbance at 280 and 
260 nm was determined using the rema rder of the DNA solution. The 260/280 ratio must be at 
least 1-8 or the DNA is judged to have significant protein contamination. The amount of DNA 
was quantitated by assuming that 1 absorbance unit at 260 nm represents a DNA concentration 
of so ug per ml. The apparent rate of DNA synthesis was measured by calculating the c.p.m. of 
['H]-thymidine incorporated per 10 zg of DNA. 


Diurnal variation in the rate of epiderraa’ DNA syntaesis 

The rate of epidermal DNA svnthesis æ different times of the day was measured. The object of 
these experiments was to find the time of day when the normal rate of DNA synthesis was the 
lowest. If the rate of ultraviolet light-induced DNA. synthesis could be measured at the time 
when the normal rate of DNA synthesi: was the lowest, ther: the largest difference between the 
rates of DNA synthesis in the irradiated and noa-irradiated controls could be obtained. 
Increasing the difference between these two rates would be expected to increase the capability of 
the assay for detecting small degrees of inhibition. The resuits of these studies are summarized 
in Fig. 1. Clearly, the rate of DNA synthesis is the lowest at 73:30 (240 c.p.m./10 ug DNA) and 
is only about one-half that measured at 97: 30 h (490 c.p.m./:c ug DNA). Under the conditions 
of these assays, the rate of DNA synthesis 48 à after irradiation was about 1200 ¢.p.m./10 ug 
DNA when measured at either 07:32 or 13:30 h. Therefore, the differences between the 
irradiated and non-irradiated controls were about 35%, greater when the measurements were 
taken at 13:30 h than when they werz taken at 07:30 h. On the basis of these results, all 
subsequent experiments were designed +o that the rate of DNA synthesis was measured at about 
13:30 h. 
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FIGURE I. Diurnal variation in the rate of epidermal DNA synthesis. The animals were kept at a 
temperature of 24 + 0:5^C with light between 07:00 and 19:00 h. At various times of day; groups of five 
animals were killed, and the incorporation of [methyl-?H]-thymidine into epidermal DNA was 
determined. The values reported are the mean values for the group of five animals; the bars represent the 
standard errors. 


Effect of the dose of ultraviolet light on the rate of epidermal DNA synthesis 

The goal of these experiments was to find a dose of ultraviolet light that resulted in the maximal 
increase in the rate of DNA synthesis over non-irradiated controls. Groups of five mice were 
each held in wire-restraining cages and irradiated for different lengths of time. The rate of DNA 
synthesis was measured 48 h later. The results are represented by the dashed lines in Fig. 2. 
Under these conditions, 10-12 min of ultraviolet irradiation produced the maximum increase in 
the rate of epidermal DNA synthesis. Longer periods of irradiation resulted in less DNA 
synthesis. 

Even though the animals were held in restraining cages during irradiation, they succeeded in 
moving around and often turned upside down. Therefore, we became concerned that this 
movement would result in variation of the total light dose from animal to animal. To prevent this 
movement, we anaesthetized the mice with chloral hydrate and irradiated them for different 
lengths of time. The results are represented by the solid lines in Fig. 2. Under these conditions, 
approximately 7 min of ultraviolet irradiation produced the maximum increase in the rate of 
DNA synthesis. As in the above experiment, longer periods of irradiation resulted in a decreased 
rate of DNA synthesis. 

Histological examination of the epidermis from animals irradiated for 10 min in restraining 
cages while conscious and from animals irradiated under anaesthesia for 7 min, showed that in 
both cases the epidermis was two to three times thicker than that from non-irradiated animals. 
In addition, the mitotic index was approximately threefold greater in the irradiated animals than 
in non-irradiated controls. 

On the basis of these results all subsequent experiments were performed using animals that 
were irradiated for 7 min under anaesthesia at a light dose of 107 * W/cm?. 
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FIGURE 2. Effect of dose of uitraviolet Kgrt on the rateo“ epidermal DNA synthesis. The animals were 
kept in the environment described in Fig. 1. Forty-eight hours after irradiation at 107 * W/cm? (measured 
using an International Light radiometer, Model IL soc. set at the UV-B range), for the times indicated, 
the incorporation of [methyl-?H]-thymidine into epidermal DNA was determined. The animals were 
irradiated while conscious in restraining cages in two separate experiments (a - - - a, O - - - O), or they 
were irradiated under anaesthesia in three separate experiments (-— —6, O-——O, Aa——4). Each point 
represents the mean value for five animals; the bars represent the standard errors. 
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FIGURE 3. Rates of epidermal DNA synthesis at various-imes after ultraviolet light irradiation. Animals 
kept in the environment descr: bed in Fig. : were irradiated for 7 mim under anaesthesia. At various times 
after irradiation, the incorporation of [meth7]-*H]-thymadneinto epidermal DNA was determined. Each 
point represents the mean value for five euimaís; the bars represen: the standard errors. 
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Rates of epidermal DNA synthesis at various times after ultraviolet irradiation 

Because the rate of DNA synthesis reportedly increases between 48 and 72 h after UV 
irradiation (Epstein et al., 1970), in the foregoing experiments we measured the rate of DNA 
synthesis at 48 h. Nonetheless, we judged that it was important to examine the time course of 
DNA synthesis under the optimized conditions described above. As shown in Fig. 3, the rate of 
epidermal DNA synthesis was maximal at 48 h after UV irradiation, and this time was used in all 
subsequent experiments. 


Effect of ambient temperature on the DNA synthesis in the epidermis 

From time to time we obtained results from the epidermal hyperproliferation assay in which the 
rate of DNA synthesis in the non-irradiated controls was 50-100%, greater than that usually 
seen, and the rate of DNA synthesis in the ultraviolet light-irradiated controls was 40-60% less 
than that normally observed. In such experiments, the difference between the non-irradiated 
and irradiated controls was often as little as 100-200 c.p.m./10 ug DNA. Because such results 
often were obtained at times of cold weather, with its accompanying draughts and relative 
humidity changes, we decided to test the effects of different ambient temperatures on the rate of 
DNA synthesis in irradiated and non-irradiated epidermis. 

The results of one such investigation are shown in Table 1. Clearly, increasing the 
temperature from 20^ to 23:5^ resulted in a dramatic improvement in the difference 
in the apparent rate of DNA synthesis in the epidermis resulting from both a decrease in the rate 
in the non-irradiated animals and increase in the rate in irradiated animals. A further increase in 
the temperature (from 23:5^ to 27°) resulted in an additional improvement in the difference 
between the irradiated and non-irradiated rates of DNA synthesis. At 27^, the rate of DNA 
synthesis in irradiated epidermis is four times that in non-irradiated epidermis. 


TABLE 1. Effect of ambient temperature on DNA 
synthesis in ultraviolet-irradiated and non-irradiated 
epidermis 


Incorporation of [methyl-?H]-thymi- 
dine into epidermal DNA (c.p.m./10 ug 
DNA). 

Animals kept at: 





"Treatment 2040°5° 2375+05" 27405" 





UV-irradiated 10064140 1630206 1811+ 322 
Non-irradiated 793+ 93 544+ 35 4364 51 
Difference 2134233 10864241 13754373 


Animals were kept in the environment described in Fig. 
I at the ambient temperature indicated and irradiated for 
7 min under anaesthesia. Forty-eight hours after ultra- 
violet irradiation, the incorporation of [methyl-?H]- 
thymidine into epidermal DNA was determined (see 
Methods). The values presented are the means for five 
animals * standard error. 


30 WW Zmæek, W.-R.Chao and J.P. Miller 
Now that we are aware of the profound effect o? the ambient temperature on epidermal 


hyperproliferation assay, we are taking special care tc ensure that the animals are maintained at 
27 t0'5' and are kept away from draughts. 


DISCUSSION 


Because there is no known naturally occurring disease analogous to psoriasis in animals, those 
searching for new antipsoriatic drugs have had to rety on psoriasis-testing models in animals. 
Although it has not yet been possible tc induce the disease in animals, one of the primary 
properties of the disease 'epilermal hyperplasia’ can be readily produced in animals by a variety 
of means. The prevention o? such incuced epidermal hyperplasia is taken as an indication that 
the inhibitory agent may be useful for the treatment of psoriasis. 

The hairless mouse has been usefw in tae search for new topical and systemic therapies for 
psoriasis (Prunieras, 1981). The inves'igations summarized here should help other investigators 
to set up the hairless mouse screening model in their laboratories. All the factors investigated 
have a significant effect on the usefulness of the assay. The diurnal variation in the 
non-irradiated skin may depend on the timing of light-dark cycles to which the animals are 
subjected. DNA synthesis decreased steadily for the first 6 h of the light cycle and then began a 
slow increase. These data are in agreement with those of others who studied the diurnal 
fluctuation in epidermal cyclic AMP (Marks & Grimm, 1972) which has been shown to inhibit 
epidermal mitotic activity ir a dose-cependent manner (Veorhees et al., 1974). Investigators 
who house their animals under a different light-dark cycle from that used here would be well 
advised to re-examine the diurnal variation in epidermal DNA synthesis in their animals as a 
first step to setting up the hairless mcuse screening model. 

The light dose used to produce epicermzl hyperprcliferation must be carefully controlled to 
achieve the maximal DNA synthesis. 1f the time of ultraviolet light exposure is too short, a less 
than maximal rate of DNA synthesis is achieved. Likewise, if the time of exposure is too long, 
the rate of DNA synthesis is also less than that maximally obtainable. That this was due to 
damage to the epidermis that was apparently not repairable in 48 h was confirmed by histological 
examination of the epidermis. It is impertant to note that the outputs of commercially available 
ultraviolet sunlamps are variable; hence, Tor each set of lamps used, the minimum dose of 
ultraviolet light needed to produce :he maximal DNA synthesis must be determined. In 
addition, we have found tha: the field of light under a bank of ultraviolet suniamps does not 
have the same energy in all parts of the field. As would be expected, the centre of the field has 
more energy than the edges. Therefore, because mice ere usually irradiated in groups under the 
same bank of lamps, it is important t» verify that all animals are receiving the same dose of 
radiation. 

An unexpected observation was the dramatic effec: of ambient temperature on the rate of 
DNA synthesis in both irrad.ated and non-irradiated epidermis. Although the data presented 
here do not explain this phenomenon, two possibilities deserve mention. Because they are 
hairless, the mice may respond to cold by a generalized increase in the metabolic activity of the 
epidermis, which results in an increase :n the rate of DNA synthesis in non-irradiated 
epidermis. The decreased respense at colder temperatures of the ultraviolet light-induced 
increase in DNA synthesis may be a response to cold stress. Stress would be expected 
to result in an increase in plasma catecholamines and/or glucocorticoids, both of which are 
known to have an antimitotic effect on the epidermis : Voorhees ez al., 1972; Goodwin & Fry, 
1976). 
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SUMMARY 


The in vitro formation of fibrin microclots in blood from patients with psoriasis was studied 
before, during and after treatment. When a bacterial lipopolysaccharide was added to the blood, 
the microclot test was positive in 0% of controls, in 17% of the patients with untreated slight 
psoriasis and in 100% of those with severe psoriasis. A positive test without added 
lipopolysaccharide indicates the presence of circulating endotoxins. It was negative in all 
patients with slight psoriasis but positive in 75°% of those with a severe form. 

During treatment the microclots decreased concurrently with clinical improvement in 79% of 
the patients. After treatment, eleven patients still had a positive test and nine of these patients 
showed a relapse within 1-2 months. Warfarin treatment rapidly inhibited microclot formation 
but this had little or no effect on the psoriatic lesions. High doses of potent corticosteroids under 
occlusion inhibited microclot formation for some hours. 

It seems likely that there may be a release of endotoxins in severe psoriasis which is decreased 
during successful treatment. 


In patients with psoriasis and certain other disorders microclots can be induced by incubating 
the buffy coat from blood samples with bacterial lipopolysaccharides (Juhlin & Shelley, 1977). 
The microclots appear as a radiating fibrin crystallization which usually has a monocyte in the 
centre. The phenomenon is not seen in blood from healthy subjects. In certain disorders such as 
severe psoriasis, eczema, chronic urticaria, ulcerative colitis, Crohn's disease and cancer of the 
gastro-intestinal tract, the microclots may be generated without addition of bacterial 
lipopolysaccharides (Juhlin & Shelley, 1981). The microclots in these diseases seem to reflect 
the presence of circulating endotoxins. Since the ability to produce microclot formation could 
be important for the development of psoriatic lesions we have investigated the value of the tests 
in patients with psoriasis of varying severity. Patients with severe psoriasis were followed 
before, during and after treatment with PUVA, retinoids or local treatment. The effect of oral 
warfarin on psoriatic lesions was also tested since it can block microclot formation. 
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METHODS 


Ninety patients, aged 19-68 years, with classical psoriasis were studied. The degree of severity 
was graded I to IV. 


2 


Grade I: a few psoriatic plaques with a total surface of 1-3 dm". 
Grade II: plaques of 3-8 dm". 
Grade III: total psoriatic area of 8-24 dm. 
Grade IV: extensive psoriasis over 24 dm? to total erythroderma. 


Patients with psoriasis grade I-II were treated with local corticosteroids or anthralin and 
UV -irradiation as outlined by Ingram (1953). Those with more severe psoriasis were treated 


with psoralen bath + UV-irrediation (Tischer & Alsins, 1976), etretinate (T igason®) 25-30 mg 
daily often combined with UV-irradizion, methotrexate (10-25 mg weekly), or the Ingram 
regimen. The effect of potent corticosteroid cintments /fluocinolone, betamethasone or 
clobetasol) 15-20 g under occlusive dressing on large areas for 4 h on one occasion was tested in 
eight patients. Warfarin (Waran*) was tried in ten patients with severe psoriasis where other 
treatments had failed. The dose was adjusted according to the prothrombin index which was 
lowered to 20°, or more. 

The fibrin microclot formation was studied in microcapillary tubes after adding an endotoxin 
lipopolysaccharide type B (E. coli 012: B12 Difco, Detroit, Mich.) to buffy coat suspended in 
plasma as described by Juhlin & Sheller (1977). The test was considered as positive when more 
than six stellate fibrin microclots were formed in a capillary tube after 24 h. 


RESULTS 


The fibrin microclot test afte- additior. of endotoxin was positive in 17°, of the patients with 
slight psoriasis and in 100% of those with very severe psoriasis (Table 1). Without addition of 
endotoxin the test was negative in pacients with slight psoriasis but positive in 75% of the 
patients with severe psoriasis 

In thirty-four patients with psoriasi: zrade III-IV (Table 2), the microclot test with added 
endotoxin was performed before and curing treatment. In patients showing clinical improve- 
ment a simultaneous decrease in the number of microclets was noted in seventeen patients. The 
microclots remained unchanged in ter patients who cid not improve and increased in three 


TABLE 1. The results of the fibrin microclot test in seventy- 
one patients related to severity of psoriasis. Figures show 
number of patients: 





Severity grade of 

psoriasis 
Results of brin. —————— 
maicreclot test 1 H Wi IV 








Endotoxin added Pos. 2 11 20 72 
Keg. IO 14 2 


o 
Endotoxin net addec Pos. o 4 16 9 
Neg. 12 21 6 3 
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TABLE 2. Effect of treatment on clinical condition and fibrin 
microclot test with addition of endotoxin 


Number Change in Change in 





Treatment of patients psoriasis fibrin test 
PUVA bath 8 Improvement Decrease 
PUVA bath + retinoid 2 Improvement Decrease 
Ingram 3 Improvement Decrease 
Methotrexate I Improvement Decrease 
PUVA bath 5 Improvement No change 
PUVA bath + etretinate 2 Improvement No change 
PUVA bath + etretinate 10 No change No change 
PUVA bath + etretinate 2* Worse Increase 
Etretinate 1* Worse Increase 


* Later the number of fibrin microclots decreased and their 
condition improved. 


patients who became temporarily worse (Table 2). In seven patients there was clinical 
improvement but the fibrin microclot test remained positive. 

In some patients, variation in the test result from marked microclot formation to a negative 
test or vice versa was sometimes seen from one week to another, but a test repeated on the same 
day or the following day usually gave the same result. Patients who repeatedly had a negative test 
when no endotoxin was added could sometimes be positive. There was no definite correlation 
with infection or other disease. 

In ten patients with severe psoriasis and no or poor response to earlier treatments, warfarin 
was given for 4-6 weeks. Local treatment with anthralin and/or tar and UV-irradiation was 
continued as before. The fibrin test became negative within 24 h, even before the prothrombin 
time had decreased, and it remained negative during the warfarin treatment. Marked 
improvement was seen in one patient, but little or no effect was seen in the others. 

The effect of a potent corticosteroid under occlusive dressing was tested in eight patients. A 
decrease in microclot formation was seen after 2—4 h in five patients and there was no change in 
three patients. In those treated with 2-4 ml of corticosteroids without occlusion no change 
occurred. 

Atthe end of treatment all patients with an initially negative fibrin test had improved, whereas 
the test was positive in ten patients who showed no clinical improvement (Table 3). Relapses 


TABLE 3. Clinical effect at the end of 
treatment and result of the fibrin 
microclot test with added endotoxin. 
Figures show the number of patients 





Fibrin test. Improved Not improved 





Positive 1I 10 
Negative 14 o 
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were seen within 1-2 months in nine of eleven pazients showing improvement but still having a 
positive fibrin test. 


DISCUSSION 


The fibrin microclot formation after adding endotexin to blood from patients with psoriasis was 
most marked in those with severe psoriasis. During treatment, a correlation between the change 
in the patients’ condition anc the microclot test wes seen in 79^; of the patients. After treatment, 
the reaction to endotoxin remained positive in eleven of the patients (32°; ). In nine of the eleven 
a relapse occurred within 1—2 months. These findings favour the ides that the fibrin microclots 
could be associated with the appearzrce of the lesions. They might also be relevant to the 
possible increased incidence of ecclus:ve vascular disease in patients with psoriasis (McDonald 
& Calabresi, 1978). The complete disappearance of fibrin microclots after warfarin treatment 
without any clinical improvement in most patients indicates that the microclots themselves are 
not responsible for the persistence of tae lesions. It should be stressed, though, that the patients 
selected for warfarin therapy had severe psoriasis responding poorly to most given treatments. 
Two patients with generalized but less severe pscrias?s improved completely on two occasions 
after treatment with warfarin for myocardial infarction. Heparin has also been reported to havea 
favourable effect on two patients with psoriasis (Bauer, 1981). 

The effect of endotoxin and various other factors on intravascular coagulation and fibrin 
formation was reviewed by Muller-Berghaus & Lasch (1975). The occurrence of microclots 
without adding bacterial lipopolysacckarides indicates an endogenous release of endotoxin 
(Juhlin & Shelley, 1981). In more severe psoriasis. circulating emdotoxins seem to occur 
frequently. In patients not generating microciots initially, repeated tests over several days showed 
that a temporary release of endotoxins ean occur. T his was not observed in healthy subjects. The 
endotoxins are known to change tbe reactivity of vascular mediators such as noradrenaline, and 
they also change the pattern cf prostaglandin release (Feuerstein & Ramwell, 1981). They might 
thus induce vascular changes promotirg the development of psoriatic lesions. 

Whether the various treatments given directhy, like warfarin, can inhibit the microclot 
formation is uncertain. The microccts disappeer rapidly after systemic treatment with 
corticosteroids (Juhlin, Shelley & Vahiquist, 197@). Potent local corticosteroids at high doses 
under occlusion have not beer. found tokave a similar effect. Local corticosteroid treatment with 
lower doses and without occlusion had no effect on the microclots and cannot explain their 
decrease during treatment. UV-A irradiation of bloed with psoralens added has been shown in 
vitro to decrease the number of microclots ‘Juhlin & Shelley, 1978), but the PUVA bath 
treatment reported here did not always decrease the microclot test. Treatment with metho- 
trexate or etretinate showed no immediate effect or microclot formation although methotrexate 
has been reported to decrease coagulation and increase fibrinolysis (Mansurov, 1980). 

Is the fibrin microclot tes: of any velue in climical practice? It indicates a severe type of 
psoriasis and when it remains positive after treatment the patients seem to relapse earlier. 
However, since some patients with severe psoriasis bad a negative test and some with a positive 
test improved, its clinical value must be regarded as limited, 
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SUMMARY 


The specific activity of plasminogen activator was increased in clinically involved psoriatic 
epidermis compared with the uninvolved skin of the same eight patients. Alterations in 
plasminogen activator activity correlated with disease activity as measured by extent of body 
surface involved with psoriasis. Levels of plasminogen activator increased in uninvolved 
epidermis of psoriatic patients during retinoid therapy. 


Proteinase and exopeptidase activity are increased in rapidly proliferating psoriatic epidermis 
(Stuttgen & Wurdeman, 1959; Steigleder & Enders, 1964; Schwartze & Hanson, 1971; Mier & 
Van den Hurk, 1976; Fraki, Lazarus & Hopsu-Havu, 1982b; Lazarus & Fraki, 1981). 
Proteinases distinct from proteinases found in normal human skin have been demonstrated in 
psoriatic scales (Fraki & Hopsu-Havu, 1976a, b). A chemo-attractant factor which appears to be 
a serine proteinase is increased in clinically involved psoriatic epidermis (Lazarus, Yost & 
Thomas, 1977). Plasminogen activator is a specific proteolytic enzyme which is increased in 
transformed and activated cells (Reich, 1975; Rifkin, Beal & Reich, 1975). It has been shown 
that this enzyme is increased in psoriatic scale (Piper, Hadlich & Wurbach, 1967; Haustein, 
1969; Haustein, 1971; Fraki & Hopsu-Havu, 1976a, b; Fraki, Djupsund & Hopsu-Havu, 1978) 
and separated psoriatic epidermis (Fraki er al., 1981; Fraki, Briggaman & Lazarus, 19822). 
Recent experiments demonstrate that psoriatic epidermis maintains its increase in specific 
activity of plasminogen activator even after grafting on to athymic nude mice (Fraki et al., 1981; 
1982a). Uninvolved psoriatic skin has normal levels of plasminogen activator. When this tissue 
is transplanted to the nude mouse for 6 weeks, there is an increase in the specific activity of 
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plasminogen activator to tke levels observed in clinically involved psoriatic epidermis after 
transplantation. Increased enzyme levels o? uninvolved skin after grafting are associated with an 
increase in labelling index. These 2xperiment: suggest that the increase of plasminogen 
activator activity in psoriasis is a marker of cell ac: vation and that the elevations of plasminogen 
activator occur within the sk:n itself end do not recuire interaction with circulating factors in the 
psoriatic host. 

Etretinate (RO-10-9359) is an aromatic retinoid which has been shown to help in the 
treatment of psoriasis (Goerz & Orfanos, 1973). A double-blind controlled study of this 
therapeutic agent provided an opportunity to study the correlation of plasminogen activator 
with disease activity in psoriasis. 


METHODS 


We studied eight patients (aged 20 years or more) who had more than 20% of their skin involved 
with psoriasis. All topical and systemic therapy was discontinued 1 week before entering the 
study. Artificial ultraviolet radiation ‘herapy and excessive sun exposure were avoided during 
the study. At entry into the study a careful estimate of the percentage of the skin surface involved 
with psoriasis was obtained. Individual plaques w?re also rated as to amount of scale, erythema 
and thickness; each of these characteristics was graded on an arbitrary 0-4 scale. The patients 
were then treated in a double-blind fashion with placebo or etretinate at 1 mg/kg per day in two 
divided doses. The duration of therapy was 16 weeks followed by an 8-week observation period 
without treatment. At the 8th week, cx if the patiert became definitely worse before 8 weeks, the 
code was broken and patients on placebo were then given the 16-week course of etretinate. The 
extent of disease was very carefulky determined at the 16th week when the drug was 
discontinued. 

Six-millimetre punch biopsies were taken from involved and uninvolved skin after xylocaine 
anaesthesia before entry into the stady and 4, 8 and 16 weeks after beginning the drug. 
Whenever possible, skin specimens were taken from the hip and proximal thigh and informed 
consent was obtained from all donors. All specimens were coded and no clinical information was 
supplied to the laboratory. 

Each skin specimen was incubatec :n 244 potassium bromide (37 C, 30 min; which permits 
mechanical separation of epidermis frcm dermis. The harvested epidermis was washed in sterile 
saline and then frozen in 1 mg/10 pl of 2M KCl/o 21 M Na-phosphate buffer pH 7:0 at — 70°C 
until used. The brief potassium bromide treatment did not affect the level of plasminogen 
activator (Fraki ez al., 1981; Fraki et el., 1982a). 

Plasminogen activator activity was measured using a modification of the '^I-fibrinogen 
method (Berger, Fleming & Voorhees. 1977). Br etly, purified dog plasminogen was used as 
substrate for plasminogen activator anJ activated plasmin was quantitated by measuring release 
of radioactive peptides from ‘*5I-label ed fiorinogen attached to tissue culture plates (Linbro®, 
Linbro Division, Flow Laberatories. Hamden, Conn.). Bovine fibrinogen was purified (Laki, 
1951) from a crude fibrinogen preparation obtained from Calbiochem, and it was labelled with 
25] using a BioRad iodinaticn kit. Appropriate controls without plasminogen or sample were 
used and all assays were performed in the linear dose range of the assay. Protein concentration 
was measured by the bromsulphalein binding assay (McGuire, Taylor & Greene, 1977) with 
bovine serum albumem (Sigma) as staadard. The DNA content of the epidermis was estimated 
according to the method of Labarca and Paigen (#980). All enzyme activities are expressed as 
hydrolytic rate of substrate per quantity of DNA in the sample. Plasminogen activator levels in 
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the samples were quantitated as International Units by comparing fibrinogen hydrolysis 
produced by the sample with a standard linear dose-response curve of degradation of fibrinogen 
by Abbokinase. To minimize variation in the plasminogen activator assay, all samples were 
assayed simultaneously. 

Data were analysed using the Wilcoxon signed rank method of non-parametric analysis. 


RESULTS 


Biopsies of involved and uninvolved skin were obtained from twelve patients before beginning 
therapy. The specific activity of plasminogen activator was r9-fold higher in involved psoriatic 
epidermis than uninvolved skin (two-sided P value < 0-0037). These data confirm our previous 
observations (Fraki er al., 1981; 1982a). Biopsies of involved and uninvolved skin were also 
obtained from patients after 8 weeks of therapy. The specific activity of plasminogen activator in 
involved skin after 8 weeks of therapy was correlated with the extent of surface involvement with 
psoriasis at 16 weeks. This correlation was made because the most dramatic alterations in extent 
of disease were obtained at 16 weeks (Fig. 1). 

Hight patients were studied. Six patients had a decrease in the extent of cutaneous 
involvement at 16 weeks, and five of these had decreases in plasminogen activator activity in 
their epidermis when compared to pre-therapy levels. One patient had a modest diminution in 
extent of skin involvement but his plasminogen activator activity increased slightly. Two 
patients had an increase in extent of skin involvement after 16 weeks of therapy; both of these 


Plasminogen activator activity (103 iu/mg DNA) 
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FIGURE 1. Plasminogen activator activity (units/mg DNA) plotted against extent of psoriasis. Values 
Observed before beginning therapy are compared with values obtained at 8 weeks (for plasminogen 
activator) and 16 weeks (for extent of psoriasis) while on retinoid. Each pair of points represents a single 
patient. 6-—-9 Five patients who had a decrease in plasminogen activator activity at 8 weeks and a 
decrease in extent of psoriasis at 16 weeks. O-——O Two patients who had increased levels of plasminogen 
activator at 8 weeks and increased extent of psoriasis at 16 weeks. A——-A One patient who had a decrease 
in skin involvement at 16 weeks, but had a modest increase in plasminogen activator activity level at 
8 weeks. 
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FIGURE 2. Plasminogen activator activey and extent of psoriasis in a single patient before and after 
treatment. Bl Plasminogen activator activity. 2 Percentage skin involved with psoriasis. 


patients had increases in plasminogen activator activity in involved epidermis at 8 weeks. When 
the slopes of these lines (Fig. 1) were analvsed using the Wilcoxon signed rank method, there 
was a significant correlation betweez extent of disease and plasminogen activator activity 
(two-sided P value «0:017? 

Figure 2 presents the data from a single patient. l'here was no change in extent of disease of 
plasminogen activator activity while tre patient was on placebo. Eight weeks after beginning 
retinoid the plasminogen activator level fell, and by 16 weeks there was a dramatic decrease in 
the extent of the patient's psoriasis. 

The plasminogen activator levels of uninvolved skin specimens which had low specific 
activities of enzyme before beginning therapy rose at 8 weeks in five patients. By contrast, two 
patients who initially had high plasminc gen activator levels had normal values at 8 weeks, and in 
both patients there was a significant decrease :n the extent of skin disease at 16 weeks. 


DISCUSSION 


There is a dramatic increase in the specific activity of plasminogen activator in psoriatic skin 
when compared to clinically uninvolved skin. There was some correlation between the specific 
activity of plasminogen in the involved psoriatic plaque and the extent of skin involved upon 
entry into this study. Unfortunately, cur numbers were small and the degree of involvement of 
our patients was similar; consequently. no statistically significant correlation could be obtained. 
There was no correlation of plasminezen activator with the clinical type of psoriasis. It is 
unlikely that the activity which we measured in psoriatic epidermis was a consequence of 
contamination by fibrinolytic skin surface lipids Dawber, Nishioka & Ryan, 1971) since our 
activator was a serine proteinase. Normal human skin contains inhibitors of plasminogen 
activator (Ryan, Nishioka & Dawber, 1971; Fraki er al., 1982a; Hashimoto et al., 1982). 
Undoubtedly, the activity measured is a consequence of the dynamic balance between enzyme 
and inhibitor. 

The specific activity of plasminogen activator in involved epidermis at 8 weeks was correlated 
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with extent of skin involved with psoriasis at 16 weeks. This correlation was selected since the 
most dramatic alterations in extent of disease appeared between 8 and 16 weeks. It was of 
interest to investigate the plasminogen activator levels immediately before the time of most 
dramatic clinical change. Six patients had significant diminution in the extent of skin disease at 
16 weeks. In five patients the specific activity of plasminogen activator at 8 weeks decreased from 
the levels before beginning therapy. One patient with clinical improvement had a slight increase 
in plasminogen activator at 8 weeks. There was nothing clinically unique about this patient. 
Two patients had an increase in extent of psoriasis while on retinoid. Both of these patients had 
increases in the specific activity of plasminogen activator in involved skin at 8 weeks when 
compared to levels before beginning therapy. These data indicate that increases in the specific 
activity of plasminogen activator may correlate with disease activity as measured by extent of 
skin involvement. We were unable to establish a correlation of plasminogen activator with the 
severity of individual lesions. This may reflect our inability to precisely quantitate alterations in 
3 specific psoriatic lesion. 

It is unlikely that the alterations in plasminogen activator level were due to the aromatic 
retinoid. All the patients were taking the drug, and plasminogen activator levels decreased in 
patients with improvement and increased in patients with progressive disease. Brinkerhoff et al. 
(1980) have shown that 13-cis-retinoic acid and all-trans retinoic acid diminished collagenase 
production by adherent rheumatoid synovial cells in vitro. Gelatinase and acid proteinase 
secretion were not affected by the drug and plasminogen activator levels were not reported in 
their study. Retinoic acid increases plasminogen activator synthesis by normal and malignant 
cell lines of mesenchymal origin in vitro (Wilson & Dowdel, 1980). By contrast, these authors 
reported that retinoic acid, retinol and retiny] acetate had little effect on normal and neoplastic 
epithelial cell line production of plasminogen activator in vitro (Wilson & Dowdel, 1980). The 
base line production of plasminogen activator by normal and neoplastic epithelial cell lines was 
considerably higher than mesenchymal cells. The effect of the aromatic retinoid on plasminogen 
activator synthesis in normal human epidermal cells in culture is presently under study. 

Our data suggests that plasminogen activator activity in psoriatic plaques is a good marker of 
cellular activation in this disease. The correlation of plasminogen activator activity with extent 
of disease over time in a series of patients on etretinate suggests that plasminogen activator 
activity may be a useful marker in the study of psoriasis. 
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SUMMARY 


Epidermal cell migratory activity and epidermal cell proliferation are clearly dissociable in 
explant culture. Epidermal cell migration requires a non-dialysable, 65,000 mol.wt factor 
which is destroyed at 100°C but is stable at 80°C for at least 30 min. In the presence of dialysed 
serum or heated serum (80°C for 30 min) or DNA synthesis inhibitors (methotrexate or 
hydroxyurea), cells will migrate from the explant but will not proliferate. At least two factors are 
required for normal proliferation under these restricted conditions—an adequate supply of 
DNA precursers, i.e. nucleosides, and a heat labile (80°C) non-dialysable serum component. 

Methotrexate in concentrations of 1-o ug/ml or greater added to cultures in normal fetal calf 
serum significantly inhibited mitoses; however, when added to serum dialysed to remove 
thymidine, mitotic inhibition occurred at a concentration of o: 1 ug/ml of methotrexate and when 
added to dialysed serum and kept in dialysed serum, inhibition occurred with o-o1 ug/ml of 
methotrexate. Methotrexate did not inhibit outgrowth. Hydroxyurea also inhibited mitoses but 
did not effect outgrowth. 


Considerable information is available about the effect of methotrexate (MTX) in vivo on 
psoriatic epidermal proliferation (Fry & McMinn, 1966; Weinstein, Goldfaden & Frost, I971; 
Newburger, Weinstein & McCullough, 1978) but only a few studies have been published 
reporting the in vitro effects of MTX on epidermal proliferation. Karasek (1971) reported that 
MTX even in concentrations as high as 1000 ug/ml did not inhibit the outgrowth of normal 
human epidermal explants. Flaxman ez al. (1977) reported that MTX in concentrations as low as 
0:1 ug/ml inhibited mitotic activity in human epidermal explants. Although both Karasek and 
Flaxman used human epidermal explants in their studies, Karasek measured epidermal 
outgrowth but did not determine the mitotic index whereas Flaxman determined the mitotic 
index but did not measure epidermal outgrowth. In this paper we describe the effects of 
hydroxyurea and MTX in vitro on both mitotic activity and epidermal cell outgrowth. Using 
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our tissue culture system we can show that epidermal outgrowth is not dependent on mitotic 
activity and that proliferation and outgrowth size can be studied independently of each other. 


METHODS 


Explant cultures were obtained from edult domestic pigs This system was patterned after an 
organ culture system using mouse epidermis (Halprin, Lueder & Fusenig, 1979) and the 
important growth determinants and cell cycle kinet cs of our adult pig skin organ culture explant 
system have been previously described “Hammar & Halprin, 1981). These are very similar to the 
characteristics of adult human skin ‘Flaxman, Lutzner & VanScott, 1967; Karasek, 1966; 
Flaxman & Harper, 1975). 


Description of the system 
Skin was removed from the pig (Fig. 1) with a Castoviejo keratome at a depth of 0:2-0:3 mm and 
multiple 2 x 2 pieces were cut using a sharp scalpel, taking care that the edges were clean and 
perpendicular to the surface. The resulting explants were placed on individual glass cover slips, 
dermis side down, and allowed to dry for 15-20 min to allow adherence before being placed in a 
3*5 cm Falcon petri dish and covered with 2 ml of culture medium. The growth medium consists 
of RPMI 1640 which contains antibiot:cs (penicillin 10 u/ml, streptomycin 100 g/ml, 
fungizone 0:25 ug/ml) to which fetal calf serum (FCS) and/or various test substances are added. 
Cultures were incubated in a humidified incubator in an atmosphere of 95°, air, 5% carbon 
dioxide. 

During the first 24 h the epidermal cells migrated from the original explant down the cut sides 
of the dermis and attached to the underlying cover slip. After 24-48 h, the epidermal cells which 
had reached the cover slip fermed a monolayer in a ring around the original explant. 





FIGURE 1. Comparison of à stology of human (L) and pig (R) skin ( x 70). 
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FIGURE 3. Normal explant culture at 6 days ( x 70). 
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Subsequently, in the presence of 10, normal FCS. the cells moved out as a sheet from the 
explant (Fig. 2) to a distanceof 1400 te 2000 um (Fig. 3) at a speed of approximately 150-250 um 
per day (5-10 um/h). During this process the outgrowth nearest the original explant stratified 
and differentiated (Fig. 3). There wes no need to change the medium during the subsequent 
7-10 days. 

During the first 48—96 hours, the great majority cf epidermal movement was due to epidermal 
migration without mitotic activity. After this time, most of the enlargement of the epidermal 
sheet was usually related to epiderma mitotic act: vity (Hammar & Halprin, 1981) although, as 
will be shown, this was not always the case. Agents which decrease mitotic activity may not, in 
some circumstances, decrease the speed with wh:ch the epidermal sheet enlarges. 

The control culture shown in Fig. z at the end o7 94 h of culture had four sides growing to a 
distance of approximately 500 rm and a mitotic index of approximately 5 cells per 1000 cells. 
During the period from 96 h to 16 devs, the epidermis moved out from a distance of 500 uum to 
approximately 1500 jum and the cell rumbers increased from 2000/culture to about 6000/cul- 
ture. The original explant rate of outz-owth (first 96 h) depended en serum and was directly 
related to the serum concentration up to a maximum ef perhaps 30°, serum; that is, the higher 
the concentration of serum, the faster and larger the outgrowth was during the first 24-96 h. 
Thereafter, the serum could be changed to lower concentrations without sacrificing the rate of 
expansion of the outgrowth “Hammar & Halprin. 1981). 

A typical experiment is shown in Fig. 4. Eighty explants were attached to cover slips and 
allowed to grow; of the eighty, seven:y-four (9255) grew. When examined at 72 h of growth, 
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FIGURE 4. Graph of explant outgrowth. Outzrowth was r:essused by means of an-ccular micrometer in the 
phase contrast microscope on Living culta-es. Mitotic index (MI) was determined by counting all mitotic 
figures in the cultures and div:ding Ey the rumber of ceiisin the outgrowth. The MI is given as dividing 
cells per thousand cells. The number o£ cells in the <dture is obtained from measurements of the 
outgrowth’s furthest radius ir. micrens asiag the formule InN = — 5-97+2-78 In R—o-r (InR)’, where 
N « number of cells, R = radius of cutgzcwth (see Hanwrur & Halprin, 1981). This formula takes into 
account the fact that the outgrowth is usually net round but ellipsoid. Five cultares for each point were 
used for the MI. DMSO procuced no significent effect om outgrowth. 
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FIGURE 5. Effect of heated fetal calf serum (FCS). Ten cultures were used for each time period. The mean 
and standard deviation (s.d.) in pm/h for the control cultures was 4:85 + 1.28. The experimental cultures 
grew at 3.24 + 1:36 umjh. 
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FIGURE 6. Effect of heated FCS (80°C). Each point is the average of five cultures which were removed for 
outgrowth and MI at the indicated periods. The MI for these cultures was.0:20 + 0-43 (experiment 2) and 
129 + 1°75 (experiment 3) at 4 days of culture; at 6 days the MI and s.d. was 1-16 + 1-61 (experiment 2) 
and 0-70 + 0:91 (experiment 3). At 8 days it was 0-8 + 1-0 (experiment 3) and at 10 days it was 4:5 * 3:3 
(experiment 1). 


50 3.R.Taylor et al. 

49°, of the explants had four sides growing, 24°., had three sides. 19°% had two sides, and 8% 
had one side growing. Explants which had zither three or four sides growing gave essentially the 
same outgrowth rate of approximately 9-7 um/h (measurements were started after the first 24h 
which is required for the celis to reach the cover slip). The mitotic index for these same explants 
was approximately 7:0. Explants with only one or two sides growing were depressed 
significantly and were discarded. Since experiments were started only with explants with three 
or four sides, the experimertal situation was the same for all cultures. 

The serum factor required for cells to initially migrate was destroyed by heating the FCS to 
100°C for 20 min. Cultures kept in such FCS remained attached but did not show any cell 
migration onto the cover slip. However, if efter 4 days FCS was added that had not been heated, 
the cultures started to grow (Fig. 5). If the FCS was heated to 80°C for 30 min, explants grew out 
slightly smaller than their normal counterparts, but they had a much reduced mitotic index at 
the end of 96 h (Fig. 6). The initial phase of migration was essentially unchanged by this 
treatment. It was therefore possible to destroy the proliferation factor in the FCS at 80°C while 
leaving intact the epiderma! migration factor. If the cultures were left for 10 days, mitotic 
activity reappeared (Fig. 6). 

Figure 7 demonstrates that the mitotic activity could be restored by adding normal 
(non-heated) FCS. Within 24-72 h there was a sharp peak of mitotic activity. The cultures were 
highly synchronous. Presumably the cells were collected in a particular part of the cell cycle 
(G,?) in the absence of the beat labile factor necessary for cell proliferation. 

Using this tissue culture system, we were able to control cell proliferation while maintaining 
normal migration by destroying a heat labile prcliferation facter. Since migration and 
proliferation are clearly dissociable, it was possible to measure the effects of MTX and 
hydroxyurea by adding various concentrations of these substances to the growth medium or 
FCS and determining mitotic index and migration rate at various times. 
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FIGURE 7. Effect of transferring to norma! FCS cultures started in heated FCS. Each point is the average 
of five cultures. The mean anc s.d. of the MI for each time period was: 72 h, 0; 96 h, 0; 5 h after transfer, 
0:2t045;21hafter transfer, 9-95 + 0-9; 29h, 2:07 £ 14:43 1407 + POS; 54h, € 1102; 66h, 20 t 0:6. 
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RESULTS 


Effects of hydroxyurea on the system 

Hydroxyurea added to growing cultures will completely inhibit mitotic activity (data not 
shown). Figures 8, 9 and ro show hydroxyurea added to culture medium at the beginning and 
washed out after 96 h of culture. Hydroxyurea (10^? M) inhibited mitosis completely during the 
first 96 h; however, it had no effect on outgrowth size. After removal of the hydroxyurea at 96 h, 
there was still no significant differences between control (3:6 um/h) and the hydroxyurea treated 
cultures (2-4 um/h) 72 h after washout. Mitotic activity was completely inhibited and did not 
return after washout of the hydroxyurea. The control cultures showed some synchrony of 
mitoses with a cell cycle time of approximately 68 h. 

Figure 9 demonstrates the effect of hydroxyurea histologically at 4 days; Fig. 9a isthe control 
and Fig. 9b is hydroxyurea-treated. The hydroxyurea-treated culture consists of one layer of 
stretched cells (Fig. 9c); there was no stratification of cells to form multilayers as in the control. 
The cells in the hydroxyurea-treated culture spread in a monolayer and developed large gaps 
between groups of cells. 

Hydroxyurea at 107? M was also tested (Fig. 10) and it did not affect outgrowth size but did 
completely inhibit mitoses during the first 96 h. After washout the cultures gradually recovered 
mitotic activity; by 3 days after washout the mitotic activity was almost back to normal. 


Effect of methotrexate on the system 
MTX produced effects similar to hydroxyurea; mitotic activity was depressed while epidermal 
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FIGURE 8. Effect of hydroxyurea 107 ? M. Five cultures for each group. The outgrowth for each culture 
group is shown. There was no difference between control and hydroxyurea-treated cultures (note the 
baseline shift for control cultures). MI of the control was: 1:2 +0°6 at 96 h before transfer; 4 h after 
transfer, 2:3: £0:9; 24 h, 221 0:9; 28 h, 20 +07; 48 h, 19-08; 72 h, 46 t r4. Hydroxyurea-treated 
cultures were: o at 96 h before transfer; 4 h after transfer, 0; 24 h, 0-05 +01; 28 h, 0; 48 h, 0; 72 h, 
0:07 t02. 
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FIGURE 9. Effect of hydroxyurea ro? M. ‘¢) Normal cui-ure at 4 days 
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FIGURE 10, Effect of hydroxyurea 10^ ? M. Five cultures for each group. There is no effect on outgrowth. 
MI and s.d. of the controls was: at 96 h, 7:7 + 3:4; after transfer at 24 h, 2:8 + 0:4; 48h, 4'8 + 17; 72 h, 
3:4 177. Hydroxyurea: at 96 h, 0; after transfer at 24 h, 00:8; 48h, 1:3 10; 72 hy r8+ 1-6. 
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migration was not significantly inhibited. MTX (1 mg/ml) added to growing explant cultures 
in 10% normal FCS inhibited outgrowth by only 22% and mitotic activity by 50-75% after 72h 


(Fig. 11). 


In a separate experiment colchicine was added to determine whether the mitotic activity had 


FIGURE 11. Effect of methotrexate (MT X) 1 mg/ml. Cultures were started in 10% FCS and grown for 3 
days; ten each were then transferred to either 10% FCS or 10% FCS containing 1 mg/ml MTX. After 3 
days the effect on outgrowth, MI and the number of mitotic figures per culture was determined and is 
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indicated. MTX inhibited outgrowth by 20°; and mitotic activity by 50-755. 
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FIGURE 12. Effect of colchicine on continwed mitotic activ~ty in the presence of MTX. This experiment is 
similar to the one in Fig. 11 except colchicine was also added (0-075 mg/ml) for the final 4 h of culture to 
determine if mitoses continued to occur after the addition of MTX (1 mg/ml}. MTX vehicle was included 
as a second control. (Vehicle contains ce, benzyl alcobol, 0-26°,, NaCl, 40 ;d/ml added.) Outgrowth 
rate, MI and mitotic figures/culture are indicated with sai. standard error (s.e.), number of cultures in 
parentheses and P values. 


begun prior to the MTX inhibition, Since new mizotic figures accumulated during a 4-hour 
period, this possibility was raled out (Fig. 12). There was slight but significant inhibition of 
outgrowth size. Inhibition of mitoses was §-fold by mitotic index and ro-fold by counting 
mitotic figures per culture when compared to the vehicle control although some mitoses did 
occur. Significant inhibition of mitoses by the vehicle (50°) was seen. The vehicle did not 
inhibit outgrowth. 

A dose-response curve (Fig. 13) showed inhibition of mitoses by concentrations of MTX at 
1:0 ug or above; there was not a complete absence cf mitotic activity. MTX in concentrations 
which did inhibit mitoses did not inbioit outgrowth. We presumed that thymidine, which 
bypasses the block induced by MT X, was present in ‘he serum in sufficient quantities to prevent 
complete mitotic inhibition. 

To decrease the influence cf serum taymidine, cultures were transferred from 109; FCS to 
1°, FCS after the first 3 days and followed for 3 additional days with and without MTX (Fig. 
I4). There was still significan: mitotic activity in the MTX treatment cultures. Efforts to time 
the onset of the block suggested that 6 znd 24 h were inhibited. However, other experiments 
only showed partial blocks at 4, 8 and :6 h. 

To eliminate the soluble thymidine in. FCS, the FC S was dialysed against phosphate-buffered 
saline. Dialysis (Fig. 15) did not effect outgrowth size. Cell proliferation was inhibited by 
dialysis (o vs 2:5 for control). When culcures started in dialysed FCS were changed to media 
which had also been dialysed, mitoses returned to about two-thirds the mitotic rate of a similar 
group of cultures grown for 4 days in ncrmal FCS erd them transferred to dialysed FCS. Both 
culture conditions showed prefound synchronization. 

Since dialysed FCS was compatable with normal ostgrowth, cultures were started in dialysed 
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FIGURE 13. MTX dose-response curve. Cultures were started in 10% FCS and after 72 h transferred to 
105; FCS containing various concentrations of MTX. There were ten cultures in each group. After 24h 
the MI was determined and is indicated with the s.d. and P values. 
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FCS and transferred at 72 or 96 h to normal or dialysed FCS. Again we found normal outgrowth 
with a low mitotic count (Fig. 16). When switched to normal FCS, a peak of mitotic activity 
occurred 18 h after transfer and again at 76 h after transfer (58-h cycle). In the cultures switched 
to dialysed FCS, similar but reduced mitotic activity was seen. Cultures transferred at 96 h 
(Fig. 17) showed a similar phenomenon. Normal FCS induced a peak of mitotic activity which 
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FIGURE 14. Effect of MTX in 1% FCS. This experiment is similar to the one in Fig. 11 except cultures 
were transferred from 10% normal FCS to 1% FCS containing MTX (1 mg/ml), vehicle, or control with 
or without colchicine. 
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FIGURE 15. Effect of FCS dialysed on outgrowth and MI. Equal numbers of cultures were started in 109; 
FCS or 10%, FCS dialysed for 24 à aga:nst phosphate-buftered saline. After 96 h both groups were 
transferred to 10% dialysed FCS. 
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FIGURE 16. Effect of media change at 72 h er: mitotic activity im explant cultures. Cultures were grown in 
10°% dialysed FCS for 72 h; ecual numbe:s were then transferred to either 5%, normal or 5°, dialysed 
FCS and MI determined at the time: indicted. 
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FIGURE 17. Effect of media change at 96 h on mitotic activity in explant cultures. Cultures were grown in 
10% dialysed FCS for 96 h; equal numbers were then transferred to normal FCS, FCS dialysed for 1 day 
and FCS dialysed for 2 days. MI was determined at the times indicated. 
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FIGURE 18. Comparison of mitotic activity in cultures transferred at 72 h and 96 h. This figure is a 
compilation of four separate experiments. Experiments 2 and 3 were transferred from 10% dialysed FCS 
to 5% normal FCS at 72 h and experiments 1 and 4 were transferred from 10% dialysed FCS to 5% 
normal FCS at 96 h. 
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FIGURE 19. Restoration of mitotic activity to cultures in dialysed FCS by nucleosides. Cultures were 
grown for 4 days in 10% dialysed FCS; equal numbers were then transferred to either dialysed FCS or 
dialysed FCS containing 1 ug:ml of thyre dine, adenosine, cytosineand guanosine (TACG). The actual 
outgrowth in um is indicated as well as the outgrowth rate in um/h. The effect on MI is also indicated. 
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FIGURE 20. Effect of nucleosides on mitoticactivity in different FCS concentrations. Cultures were grown 
for 4 days in 10% dialysed FCS; equal numbers were ther: transferred to 10% dialysed FCS, 5%, dialysed 
FCS, or 1% dialysed FCS, wath or without nucleosides (1 ug/ml TACG). The effect on MI over the 
subsequent 42 h is indicated. 
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was about twice that seen in cultures continued in dialysed FCS. The peak occurred at 29 h with 
a second peak 2-3 days later. A high degree of synchrony existed. FCS dialysed for 24 h was the 
same as FCS dialysed for longer periods. 

A compilation of four experiments using normal FCS values in an attempt to time the cycle is 
shown in Fig. 18. Reproducible synchronized cultures were induced when dialysed cultures 
were exposed to normal FCS. The cell cycles were approximately 60 h long. The first peak 
seemed to occur earlier in the cultures transferred after 72 h of exposure to dialysed FCS than in 
cultures exposed for 96 h. Presumably cells in the dialysed FCS accumulated in the cell cycle 
(G4?) and a synchronous cohort of cells started to proliferate when supplied with the required 
nutrient available in the normal FCS. 

Normal rates of proliferation can be induced by addition of a mixture of nucleosides to 
dialysed FCS (Fig. 19). These cultures have normal outgrowth rates both during the first 96 h of 
growth (7:9 um/h) and subsequently (5:3 um/h vs. 4:5 um/h). The low mitotic index was 
dramatically elevated by the addition of a mixture of thymidine, adenosine, cytosine and 
guanosine (TACG), each at 1 pg/ml final concentration. The mitotic index of 6 achieved 24 h 
later is comparable to the mitotic index after the addition of normal undialysed FCS. 

A similar experiment is shown in Fig. 20. Again, outgrowth size was not affected and is not 
shown; only mitotic activity is indicated. Three different dialysed FCS concentrations are 
shown along with the presence or absence of TACG. For every FCS concentration the mitotic 
response was much higher in the presence of TACG. Five and ten per cent dialysed FCS were 
comparable while 1% was somewhat deficient in some factor other than the nucleosides. 

Using the above information, MTX in various concentrations was added to 5%, normal or 
dialysed FCS at the time of transfer and the mitotic index and extent of outgrowth determined 
after 29 h of incubation. The effects of MTX in concentrations from 0-001 pg/ml to 1 ug/ml of 
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FIGURE 21. Comparison of MTX dose-response in normal and dialysed serum. Cultures were grown for 
96 h in dialysed FCS; equal numbers were then transferred to either 5% normal FCS or 5% dialysed FCS 
containing various concentrations of MTX. The MI was determined at 29 h. The s.d. and P values are 
indicated, 
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FIGURE 22. Effect of MTX aad hyroxyurea on explant cultures. Cultures were grown for 96 h in 10°, 
dialysed FCS; equal numbers were transferred to 5", dialysed CS with either 10 ug/ml MTX or 107? M 
hydroxyurea. MI and outgrowth at 29 h is indicated. 


media in both normal and dialysed FCS are illustrated in Fig. 21. The mitotic index was 
significantly inhibited at 1 ug/ml and at o- ug/ml in both normal and dialysed FCS. When 
dialysed FCS was transferred to dialysed FCS, significant inhibition occurred at 0-o1 pg/ml 
MTX. Figure 22 illustrates that MTX at a concentration of 10 ug/ml significantly inhibited 
mitoses in the explant but had no effect on the epithelzal outgrowth. 


DISCUSSION 


We have demonstrated that hydroxyurea and M'TX produce similar effects in the explant 
culture system. High concentrations of each drug irhibited mitotic activity but did not inhibit 
outgrowth since they did no: effect cell migration. Therefore the seemingly contradictory 
reports of Karasek and Flaxmen are both correct. Concentrations of MTX as low as oot ug/ml 
inhibit the mitotic index in the presence of dialysed FCS, where the effects of thymidine can be 
controlled. 

These findings have several important implications. The explant culture system can be used 
to study the inhibitory effects ef drugs on epidermaj proiiferation but it is necessary to measure 
the mitotic index since some of these substances apparently have little effect on the migration of 
the epithelial cells from the original tissue. We have also demonstrated that human skin need not 
be used since we have been able to substantiate Fiaxman’s work using adult pig skin in a 
comparable system. 


REFERENCES 


FLAXMAN, B.A. & Harper, R.A. (1975) Primary cell culture for biochemical studies of human keratinocytes. British 
Fournal of Dermatology, 93, 305. 

FLAXMAN, B.A., HARPER, R.A., CHlARELEO, S. & FELDMAN, A.*A. (5977) Effects of methotrexate on proliferation of 
human keratinocytes in vitro. Jornal of Investigative Dermatology, 68, 65. 


Effects of methotrexate 61 


FLAXMAN, B.A., LuTZNER, M.A. & VanScort, E.J. (1967) Cell maturation and tissue organization in epithelial 
outgrowth from skin and buccal mucosa in vitro. Journal of Investigative Dermatology, 49, 322. 

Fry, L. & McMinn, R.M.H. (1966) Action of methotrexate on skin and intestinal epithelium in psoriasis. Archives of 
Dermatology, 104, 726. 

HALPRIN, K-M., Lueper, M. & Fusenic, N.E. (1979) Growth and differentiation of postembryonic mouse epidermal 
cells in explant culture. Journal of Investigative Dermatology, 72, 88. 

Hammar, H. & HarpnIN, K.M. (1981) Epidermal cell growth. In: The Epidermis in Disease (Ed. by R.Marks and 
E.Christophers), p. 243. MTP Press Limited, Lancaster, England. 

KARASEK, M.A. (1966) In vitro culture of human skin epithelial cells. Journal of Investigative Dermatology, 47, 533. 

KARASEK, M.A. (1971) Effect of water soluble antimetabolites on epithelial cell growth m vitro. In: Psoriasis: Proceedings 
of the International Symposium (Ed. by E.M.Farber and A.J.Cox), p. 271. Stanford University Press, Stanford, 
California. 

NEWBURGER, A.E., WEINSTEIN, G.D. & McCurLousH, J.L. (1978) Biological and biochemical actions of methotrexate 
in psoriasis. Journal of Investigative Dermatology, 70, 183. 

WEINSTEIN, G.D., GOLDFADEN, G, & Frost, P. (1971) Methotrexate: mechanism of action on DNA synthesis in 
psoriasis. Archives of Dermatology, 104, 236. 


British Journal of Dermatology (1983) 108, 63-67. 


Effects of short-wave ultraviolet radiation (UV-C) 
on delayed hypersensitivity in the guinea-pig 


J.AUSTAD AND NILS-JORGEN MORK 


Department of Dermatology, Rikshospitalet, The National Hospital, University of Oslo, Oslo 1, Norway 


Accepted for publication 18 May 1982 


SUMMARY 


Guinea-pigs, previously sensitized to dinitrochlorobenzene (DNCB), were exposed to varying 
doses of UV-C radiation (254 nm) on one of the flanks for a period of 15 days. They were then 
patch-tested with DNCB immediately after UV treatment. The responses to DNCB were 
diminished both in the irradiated and non-irradiated skin compared with control animals which 
had not received UV-C radiation. This effect was dose dependent and could only be 
demonstrated for a limited period of time. Guinea-pigs exposed to UV-C radiation did not show 
a decreased response to sodium lauryl suphate, which is a potent irritant. Theinfluence of UV-C 
on delayed hypersensitivity therefore seems to be an immunological effect. 


Several reports have been published on the influence of ultraviolet (UV) radiation on the 
immune system. Morison et al. (1981) showed that ultraviolet light of 280-320 nm (UV-B) 
diminishes the allergic contact dermatitis reaction when guinea-pigs are exposed to UV-B 
during the sensitization period. It has also been shown that UV-B radiation diminishes the 
contact allergic reaction to DNCB in previously sensitized guinea-pigs (Austad & Mork, 1982). 
Photochemotherapy using psoralen and longwave ultraviolet light (PUVA) inhibits induction 
of contact sensitivity in guinea-pigs (Morison et al., 1981), and it was also demonstrated that 
both PUVA and UV-B produce a systemic suppression of the delayed hypersensitivity reaction. 
In a previous study, animals sensitized to dinitrochlorobenzene (DNCB) showed a decreased 
response to the allergen when it was applied after PUVA treatment. This effect is temporary and 
can only be demonstrated in the PUVA treated area (Austad & Mork, 1981). 

Less attention has been focused on the effect of ultraviolet light with wavelength shorter than 
280 nm (UV-C) on delayed hypersensitivity. The aim of the present study was to investigate the 
effect of UV-C radiation on delayed hypersensitivity in the guinea-pig. 


MATERIALS AND METHODS 


Sensitization 

Female albino guinea-pigs of the Hartley strain weighing 350-400 g were used. Contact 

sensitivity to dinitrochlorobenzene (DNCB) was induced by a combination of intradermal and 
0007-0963/83/0100-0063$02.00 © 1983 British Association of Dermatologists 
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epidermal sensitization. This method gives a very agh rate of sensitization. An injection of 0-1 
ml of oor% DNCB in proprleneglycoi was made intradermally. One week later, closed patch 
topical induction was performed. A 2 x 2-cm filter paper saturated with o:15 mlo-1° DNCB in 
70% ethanol was applied to the clipped and shaved dorsal thorax. This was covered by 
overlapping impermeable plastic tape and held in place for 48 h by elastic adhesive bandage 
encircling the trunk. Challenge was performed ro days later by closed patch with 0-05 mlo-1% 
DNCB in 70% ethanol. This was applied to the dorsal thorax in a Finn chamber (Epitest Ltd, 
Finland) and fixed with porous adhesive tape and elastic bandage. The patch was removed after 
24 h, and the reactions were evaluated the following day. The reactions were graded: 
o= negative; I + = slight erythema; 2 — = strong erythema; 3 + — intense erythema and swell- 
ing. All animals responded with cither 2+ or 3+ reactions. 


UV-C radiation 

The light source was two Philips TUV zo W low pressure mercury light bulbs with more than 
90°, of the UV emission around 254 nm. The irradiance was 1:25 mW (cm? at a distance of 15 
cm, measured by 65 A radiometer (Yellow Springs Instrument Company). 

UV-C induced erythema occurred 3-5 h after irradiation with a maximal reaction after 8 h. 
The minimal erythema dose (MED) was 25 m) cm”. The erythemal response normally 
disappeared in 24 h. Repeated exposures to 4 J/cm^ or higher doses induced a more persisting 
erythema and hyperkeratosis. 

To keep the animals in position during light exposure, they were given a combination of 3 mg 
fluanisone and o:1 mg fentanrl citrate (Hypnorm®, Mekos) subcutaneously. 


Experimental design 

Twenty-five animals previous.y sensitized to DNCB were divided into five groups from A to E. 
An area of 6 x 6 cm on the right flank was clippec and shaved and then exposed to UV-C 
radiation on alternate days for 15 days. At each exposare, group A were given 0:75 J/cm?, group 
B 1:5 J/cm?, group C 2:25 J/cm’, group D 3-0 J/cm’, and group E 4:5 J cm?. A control group of 
five animals was not irradiated. 

Immediately after the last tr2atment al] animals were exposed to an elicitation dose of DNCB 
by a Finn Chamber closed patch technique, as described above. This was performed both on the 
treated right flank and the untreated left flank. The responses were evaluated 24 h after removal 
of the patches. The animals in group C, D and E were re-chalienged with DNCB 12 days later 
following exactly the same precedure. 

To study the effect of UV-C radiation on irritant contact dermatitis, six guinea-pigs were 
exposed to 3:0 J/cm? of UV-C on the clipped and shaved right flank on alternate days for 15 
days. They were then treated with 15°, sodium lauryl sulphate on an area of 3 x 3 cm on both 
flanks. A group of six non-irradiated animals was treated with sodium lauryl sulphate in the 
same way on one flank. The irritant responses were »valuated after 24 h. 


Statistical analysis 
The statistical significance of the results obtained was calculated by using Student’s t-test. 


RESULTS 


The results are summarized in Tables 1,2 and 3. The animals in groups A and B, receiving 0-75 
J/cm? and 1-5 J/cm", did not show any significant difference in the response to an elicitation dose 
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TABLE 1. Allergic response to an elicitation dose of DNCB immediately after a 15-day period of UV-C 














radiation 
Group A Group B Group C Group D Group E 

(0-75 J/cm?) (r5 J/cm?) (2-25 Jiem?) — (30J/cem) — (5 J/em’) 
Animal 
no. U I U I U I U I U I 
H ++ ++ ++ ++ + + + ++ ++ ++ 
2 ++ ++ +++ +++ + + ++ + + + 
3 +++ +++ ++ ++ + + + + ++ + 
4 tet +++ ++ ++ ++ ++ + - ++ ++ 
5 ++ ++ ++ + ++ ++ - * ++ kt 
Mean score 24 24 22 2:0 r4 r4 ro ro r8 r6 


U = Unexposed skin; I = irradiated skin. 


of DNCB either on exposed or unexposed skin. In groups C, D and E all animals showed a 
significant inhibition of allergic response both on UV-C irradiated skin and unexposed skin 
(P « 0:05). The decrease in the response to DNCB was more pronounced in group D, receiving 
3:0 J/cm’, compared with group C, receiving 2:25 J/cm? (Table 1). However, the animals in 
group E, receiving 4:5 J/cm?, showed less reduction of the allergic response than the groups C 
and D animals. In groups C, D and E the decreased responses were equal in irradiated and 
non-irradiated areas. Twelve days later there were no significant differences in the response to 
DNCB in groups C and E compared with the animals in the control group (P > 0:05). In group 
D there were still significantly reduced responses in irradiated skin (P « 0:05) although they 
were relatively increased compared with the response immediately after the irradiation period. 

'The animals in the control group unexposed to UV-C radiation, showed the same strong 
responses both at the first challenge and 12 days later (Table 3). 

All twelve guinea-pigs in the two groups treated with sodium lauryl sulphate responded with 
an erythematous reaction on the exposed skin. There was equal response both on UV-C- 
irradiated and non-irradiated skin compared with animals which were not irradiated. 


TABLE 2. Allergic response to an elicitation dose of DNCB when 
rechallenged 12 days after UV-C radiation 








Group C Group D Group E 

(2-25 J/cm?) — (30]/om?) (45 J/cm’) 
Animal 
no. | oo | U I U I 
1 ++ ++ ++ ++ fet +++ 
2 ++ ++ +++ ++ +++ ++ 
3 ++ ++ ++ ++ +++ +++ 
4 +++ ++ ++ + + + 
5 ++ +++ + ++ ++ ++ 
Mean score 22 22 20 r8 z4 22 





U = Unexposed skin; I = irradiated skin. 
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TABLE 3. ALergicresponse to an elicitation dose 
ef DNCB. Re-cheHenge was performed 12 days 
later 





Control animals unexposed to 








UV-C radiation 
Animal —-— 
no. First challenge — 12 days later 
I ++ + 4 
z +++ +t + 
3 ++ F+ 
4 +++ + +4 
5 +++ +++ 
Mean score 26 26 








DISCUSSION 


UV-C radiation produces a dose-dependent suppression of the contact allergic reaction to 
DNCB in the guinea-pig. Repeated exposures to 0:75 J/cm? and 1-5 J/cm? did not give any 
significant inhibition of the cell mediated allergic response, while exposure to 2:25 J/cm?, 3-0 
J/cm? and 45 J/cm? induced inhibition of the allergic response both in irradiated and 
non-irradiated skin. 

The practical use of UV-C irradiation has mainly been associated with the germicidal 
properties of these rays. UV-C contains more energy than longwave ultraviolet light, and most 
of the energy in the UV-C wave band is absorbed in the epidermis (Rosario et al., 1979). Only 
about 1% of the energy reaches the dermis. Change in the thickness and structure of the 
epidermis is important with regard to the quantity of UV-C reaching the basal layer of the 
epidermis. Probably this explains the results in group E. The guinea-pigs in this group 
developed hyperkeratosis. Even though these animals received more UV-C radiation compared 
with group C and D, the inhibition of the contact allergic response was less. 

UV-C radiation induces formation ef pyrimidine dimers. The results may be cell death, 
mutation or transformation. This has been extensively studied in vitro in bacteria (Youngs & 
Smith, 1976) and in mammalian cells (Elkind & Han, 1978). D’Ambrosio er al. (1981) showed 
the same damage in human skin in vivo. In general, immunocom petent cells are more sensitive to 
UV light than keratinocytes or fibroblasts. 

In the contact allergic reaction Langerhans cells play a central role in the afferent phase of the 
immune response by presenting antigen to immunocompetent lymphocytes. Both PUVA, 
UV-A and UV-B alter and damage surface markers of these cells (Okamoto & Horio, 1981; 
Aberer et al., 1981). It is likely that UV-C will affect the Langerhans cells in the same way and 
thereby impair the antigen response. Bohnert et al. (1977) have demonstrated in vitro that 
T-lymphocyte activity and the number of T-cells decrease in proportion to the intensity of 
UV-C exposure. However, with the low dose of UV-C reaching the dermis it is unlikely that the 
effect on the T-lymphocytes piays a major role in the inhibition of the allergic reaction. 

UV-C radiation did not diminish the irritant contact dermatitis produced by sodium lauryl 
sulphate. This indicates that the effect observed on allergic contact dermatitis is mainly 
immunological. 
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The UV-C-induced cell damage in the irradiated skin can hardly explain the systemic 

reduction in the delayed hypersensitivity response. Probably, the radiation exerts an indirect 

influence on the immune system, for instance by releasing humoral mediators. Greaves et al. 

(1977) showed that UV-C activates the production of arachidonic acid and prostaglandins, 
which may be important in regulating the immune responses. 
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SUMMARY 


Class-specific antibodies (IgG, IgA and IgM) against Candida albicans, Pityrosporum orbiculare 
and Trichophyton rubrum were measured in the serum from twenty-one young subjects (aged 
23-44) and twenty elderly subjects (aged 70-88) who did not have a history of significant 
superficial fungal infections. We found that (a) antibody to all three organisms was present in all 
subjects in both groups, (b) except for a reduced level of IgM antibody against P. orbiculare, the 
elderly subjects demonstrated humoral responses in these assays similar to those of the young 

Subjects, (c) IgA antibody was present in higher amounts against C. albicans than against P. 
orbiculare or T. rubrum in both groups, and (d) the proportion of IgM antibody against T. 
rubrum was higher than that against the other two organisms. These findings suggest that the 
ecology of these three organisms with respect to the normal human host may be reflected in the 
serological responses against them. 


> Superficial infections of the skin or mucous membranes are produced by several fungal 
organisms such as Candida albicans, Pityrosporum orbiculare (presumably the same organism as 
Malassezia furfur, the agent of tinea versicolor) and the dermatophytes, including the three most 
common genera, Trichophyton, Epidermophyton and Microsporum. The ecology and patterns of 
infections produced by the three major groups of these organisms are quite different: (a) C. 
albicans has its normal place of residence in the human GI tract instead of the skin (Cohen et al., 
1969) and can produce mucous membrane lesions whereas the others do not; (b) C. albicans and 
P. orbiculare appear to be members of the normal flora in most humans (Cohen et al., 1969; 
Roberts, 1969), whereas the dermatophytes probably are not, although minor episodes of 
dermatophytosis are very frequent in the human population. 
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In spite of their superficial location, infections with these organisms appear to produce 
systemic sensitization to the antigens ef the infecting fungus (Axelsen, Kirkpatrick & Buckley, 
1974; Sohnle & Collins-Lech, 1978; Greppel, Biank & Bishop, 1972). In fact, uninfected 
persons show such sensitivity to C. albicans and P. crbiculare, presumably due either to previous 
subclinical infections or absorption of fungal antigens because of the organisms’ role as normal 
flora (Sohnle & Collins-Lech, 1973). There is some evidence that elderly humans are more likely 
to develop superficial fungal infecticns with certain of these organisms, although these 
infections are often asymptomatic (Tindal! & Smith, 1963; Peachey & English, 1974; Gilchrest, 
1979). The purpose of the present study was to evaluate the humoral responses to C. albicans, P. 
orbiculare, and Trichophyton rubrum inuninfected subjects in order to determine if differences in 
these responses exist that might relate :o the age of the subject or the ecology of the organism in 
the normal human host. 


MATERIALS AND METHODS 


Subjects 

These studies were performed on serum semples crawn from twenty-one young (aged 23-44 
years) and twenty elderly (aged 70-88 vears) subjects. The elderly subjects were residents of 
either the Methodist Manor Home for the Aging or the Nursing Home Care Unit of the Wood 
Veterans Administration Medical Center; most of the young subjects were employees of the 
latter institution. In both groups, approximately two-thirds were male, one-third female. None 
of the subjects gave a history of significant superficial fungal infections. 


Preparation of extracts 

The organisms were cultured in a defined medium consisting of AOAC synthetic broth (Difco 
Laboratories, Detroit, MD), :?; glucose, and in the case of P. orbicidare and C. albicans, 1% 
olive oil and o-1% Tween 80. After an appropriate period of culture, the organisms were 
harvested by centrifugation and extracts prepared as previously described (Sohnle & 
Collins-Lech, 1978). Briefly, for C. aibicans and P. orbiculare, the organisms underwent ether 
extraction followed by grinding in a mortar and pestle. T. rubrum was subjected to the latter 
process alone. Saline extracts of the treated organisms were prepared, dialysed against distilled 
water, lyophilized, and then reconstituted in saline before use. 


Enzyme-linked immunoabsorbent assay (ELISA) 
This assay was carried out in polystyrene tubes which were first coated with r:o ml of 
appropriate dilutions of C. alaicans, P. crbiculare, or T. rubrum extracts in 0:01 M phosphate- 
buffered saline (PBS) at 7-0 for 1 h at 37 C. The tubes were then washed three times with PBS 
containing 0:05% Tween 20 (PBS-Tween zo), treated with 1:0? bovine serum albumin and 
washed again. Following this step, 0:5 m. of an apprepriate dilution of plasma was added to the 
tubes and incubated at 37°C for 30 min. The tubes were washed three times again and 0:5 ml ofa 
1:200 dilution of peroxidase-labelled, zffinity-purided goat anti-human IgG, IgA, or IgM 
(Litton Bionetics, Kensingtor, MD) was acded te each tube. After incubation for 30 min at 
room temperature, the tubes were washed six times and 1-0 ml of the substrate was added (1-0 
mg/ml of o-phenylenediamine, Eastman Kodak Co., Rochester, NY, in 0-05 M citrate buffer, pH 
4'5, and 0:05? H202). After 40 min of incubation at room temperatare, the development of 
colour was read in a spectropLotoreter at 420 nm. 

In order to determine specificity of the peroxidase~labelled antisera, tubes were coated with 
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preparations of IgG, IgA, or IgM antibody (Cappell Laboratories, Cochranville, PA) and then 
reacted with a 1:200 dilution of each of the three labelled antisera. Good agreement was 
obtained between the specificity of the antisera obtained in this system and the stated specificity. 


Calculations 

The data were generally expressed as the optical density (OD) obtained at a constant dilution of 
plasma (IgG = 1:50; IgA = 1:5; IgM = 1:20) after subtracting the OD in control tubes (without 
serum). However, in some experiments, logio dilutions of test plasma were carried out and the 
data determined over a range of 1:10 to 1:10,000. Proportions of a specific class of antibody 
were obtained by expressing the OD obtained at the usual dilution for the class over the sum of 
ODs for all three classes at their usual dilutions as stated above. Statistical Comparisons were 
made using the two-tailed, unpaired Student's t-test with P « 0-05 being taken as significant. 


RESULTS 


In Figs 1, 2 and 3 can be seen the results of determinations for the three antibody classes against 
the three organisms over the range of 10-fold dilutions from 1:10 to 1: 10,000 in twelve normal 
(young) subjects. In all cases there was a fairly linear decline in OD obtained with increasing 
dilution. As shown in Fig. 2, IgA values obtained against C. albicans were higher than those 
obtained against the other two organisms over this range. 

Class-specific antibodies against the three organisms are compared for young and elderly 
subjects in Table 1. As can be seen, results were not significantly different between the two 
groups except for lower levels of IgM against P. orbiculare in the elderly group. It can be noted ' 
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FIGURE 1. Logio optical density ( x 1000) obtained for IgG against the three organisms (——C. albicans; 
~~-P. orbiculare; - - - - - T. rubrum) on the ordinate versus log;o of the serum dilution on the abscissa. 
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Logio OD x 1000 (IgA) 
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FIGURE 2. Logio optical density ( « 100€; sbta:ned for IgA against the three organisms (-——C. albicans; 
—-- -P. orbiculare; - - - - T. rubrum) on the ordinate versus logio of the serum dilution on the abscissa. 
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FIGURE 3. Log: optical density ( x 100€; obtained for IgM against the three organisms (——-—C. albicans; 
~~ -P. orbiculare; - - - - T. rubrum on the ordmate versus log:o of the serum dilution on the abscissa. 
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TABLE 1. Class-specific antibodies against C. albicans, 
P. orbiculare and T. rubrum in elderly and young 
: subjects 





: Statistical 
Elderly Young © significancet 





C. albicans* 
IgG (1:50) | 0644008 0-76+0-06 NS 


IgA (1:5) O41 toos O44t004 NS 
IgM (1:20) 0°34 40°09 0-31 +003 NS 
P. orbiculare* 

IgG (1:50) 0O:40*0:07 O51 +006 NS 
IgA (1:5) O17003 0194003 NS 
IgM (1:20)  0:19:0:03 0-40+0°04 P«oot: 
T. rubrum* 

IgG (1:50) 0:07 £O'01 O'O05tO OI NS 
IgA (1:5) 0:05 £O'OI 0:04+0°01 NS 
IgM (1:20) 022t006 o22t002 NS 


* Data expressed as mean optical density + s.e. for 
determinations on sera from twenty-one young and 
twenty elderly subjects. 

f Statistical significance by unpaired, two-tailed 
t-test (significance taken at P « 0-05). 

Note that for IgA values in young subjects, those for 
C. albicans were significantly higher than those for P. 
orbiculare (P « 0-01) or T. rubrum (P « 0:001). 


TABLE 2. Proportions of IgA and IgM antibody to C. albicans, 
P. orbiculare and T. rubrum 


IgA* IgM* 





IgG+IgA+IgM IgG+IgA+IgM 





t. C. albicans 0:29 40°02 O21 +002 
2. P. orbiculare 0:16 +003 0:38 + 0°03 
3. T. rubrum 0:12 0:02 0:71 5 0'04 


Statistical significance} 1 vs2, P«ovoo1  3vs 1, P«o-oot 
. Ivs3,P<o00r 3vs2,P «ooot 





* Data from determinations in twenty-one young subjects 
expressed as mean + s.e. of the ratios of OD for IgA or IgM 
divided by sum of ODs for IgG, IgA and IgM at the standard 
dilutions (IgG = 1:50; IgA — 1:5; IgM — 1:20). 

T Statistical significance by two-tailed, unpaired t-test; sig- 
nificance taken at P «0:05. 
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that IgA levels against C. albicans were higher than against the other two organisms in the 
elderly group as well as the young group. 

Proportions of IgA and IgM antibccy to the three organisms are given in Table 2 using the 
method described above. As expected. the proportion of IgA against C. albicans was larger than 
that against the other two organisms. Also, the proportion of IgM against 7. rubrum was 
significantly higher than that against :he other two organisms. 

Since the proportions shown in Tati? 2 are based on different serum dilutions for each of the 
antibody classes, they do no: reflect absolute amounts of each class present, but rather relative 
proportions for comparisons between the three organisms. From the data given in Figs 1, 2 and 
3, one can see that the largest amounts oz antibody to all tareeorganisms in these normal subjects 
were of the IgG class, although there was a significant proportion of IgM antibody to T. rubrum 
present also. 


DISCUSSION 


The data from the present investigaton demonstrate that normal subjects, both elderly and 
young, have detectable antibedy against three of the organisms which produce superficial fungal 
infections, C. albicans, P. arbiculare and T. rubrum. There did not seem to be significant 
differences between the level of antibcdy present in elderly and young subjects except for a 
decrease in IgM antibody against P. orbaculare in the former group. However, there were 
significant differences between the proportions of class-specific antibody present in the serum of 
young subjects against the different organisms. Most striking was the increased amount of IgA 
antibody against C. albicans. This finding was apparentin both the elderly and young groups. 
Also, the proportion of IgM against 7. rubrum appeared to be significantly higher than that 
present against the other twe organisms. 

Previous studies have dernonstrated antibody in the serum of normal persons against C. 
albicans (Chew & Theus, 1967; Axelsen, 1976), P. orbiculare (DaMert, Kirkpatrick & Sohnle, 
1980) and T. rubrum (Grappel et a/., 1972). In general, the amount of antibody present was lower 
than that in the serum of patients chronically infectec with these organisms. Studies using 
relatively insensitive techniques such as immunodiffusion have generally yielded negative 
results using sera from uninfected subjects. Studies of antibody to Trichophyton schoenleinii in 
uninfected subjects demonstrated the absence of precipitating antibody, but the presence of 
antibody by charcoal agglutination, an assay that measures primarily IgM antibody (Grappel, 
Blank & Bishop, 1971). Determination of the class of antibody present in the serum of normal 
subjects against the organisms produciag superficial fungal infections has not received much 
attention in previous studies 

The mechanism by which normal subjects have beceme sensitized to the three organisms 
studied in this investigation .s unclear, bur there are several possibilities: (a) the subjects may 
have undergone previous subclinical infections with each of the organisms; (b) contact with the 
organisms (particularly as part of the body's normal Hora) may have produced sensitivity 
through absorption of the organisms’ antigens without actual infection; (c) there may be 
cross-reactivity between the antigens of these organisms and other antigens to which normal 
humans are sensitized. Some dermatoohvtes have been found to contain substances which 
precipitate with C-reactive protein (Baldo. Fletcher & Pepys, 1977). The finding of a higher 
proportion of IgA antibody directed against C. a/bicaus than against the other two organisms 
suggests that sensitization to the former occurred across a mucosal surface, such as the 
gastro-intestinal tract, in which it resides. In patients with severe, recurrent vagina! candidiasis, 
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elevated anti-Candida antibody levels have been found, and a large proportion of this antibody 
was found in gel-filtration fractions containing IgA and secretory piece. In that study, it was 
suggested that some of the IgA anti-Candida antibody from the local vaginal response finds its 
way into the systemic circulation (Mathur et al., 1977). Our findings suggest that a similar event 
may occur in normal subjects, although it is not clear whether or not the IgA anti-Candida 
antibody in these subjects is secretory in nature. 

The biological value of antibody in the defence against superficial fungal infections is not 
clear. Indeed, most subjects having chronic infections with the organisms evaluated in the 
present study have higher than normal titre of antibody to that organism (DaMert, Kirkpatrick 
& Sohnle, 1980; Grappel et al., 1972), perhaps indicating that this antibody is not protective. 
The possibility exists that certain types of antibody responses may actually be detrimental to 
host defenses; interference with cell-mediated immunity by IgE antibody has been proposed as 
a pathogenetic mechanism in certain cases of chronic dermatophytosis (Jones, Reinhardt & 
Rinaldi, 1974). 

The relative proportions of IgM antibody to the three organisms may also reflect their manner 
of contact with the human host. Normal humans probably have less contact with T. rubrum than 
with the other two organisms since C. albicans and P. orbiculare appear to be part of the normal 
flora in most persons. This factor may be related to the higher proportion of IgM against 7. 
rubrum than against the other two organisms, but the cause of this relationship is not clear. The 
reason for the decreased level of IgM antibody against P. orbiculare in the elderly subjects is also 
not certain, but it appears to reflect the interaction of this particular organism with aged humans 
since the levels of IgM antibodies against the other two organisms were similar in this group and 
in the young group. 
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SUMMARY 


Alkaline phosphatase was used in an immuno-enzymatic procedure to detect tissue-bound and 
circulating antibodies in pemphigus vulgaris. Pemphigus antibodies were revealed by a direct 
method using alkaline phosphatase conjugated goat anti-human IgG. Cryostat sections were 
incubated with the specific antiserum, and alkaline phosphatase activity was then revealed 
histochemically either by Gomori's technique or by the azo dye method. The sections were 
examined by light microscopy and intercellular staining was demonstrated in the epidermis. 
The indirect method, in which the patient's serum was incubated with sections of normal skin, 
gave similar results. Using parallel sections, an immunofluorescent technique was used to 
demonstrate tissue-bound and circulating antibodies. The alkaline phosphatase method 
appeared to be slightly less sensitive than the immunofluorescent method. 


Immunofluorescent (IF) and immuno-electron microscopic techniques have demonstrated 
immunoglobulin deposits in the intercellular spaces of the epidermis in pemphigus (Beutner, 
Chorzelski & Jordon, 1970; Wolff & Schreiner, 1971). This direct IF testing is a reliable 
diagnostic procedure showing positive findings early in the disease (Tudd & Lever, 1979). In 
addition, intercellular anti-epithelial antibodies can be detected in the serum of some patients by 
the indirect IF technique (Beutner et al., 1970; Judd & Lever, 1979), and this is specific for 
pemphigus (Chorzelski, Von Zeiss & Lever, 1966; Harrist & Mihm, 1979; Peck et al., 1968; 
Sams & Jordon, 1971). 

Some authors found a positive correlation between the antibody titre and the clinical activity 
of the disease (Chorzelski et al., 1966, 1980; Peck et al., 1968; Sams & Jordon, 1971). Sams & 
Jordon (1971) even claimed that sequential titres are useful as a predictive guide to therapy. 
Others found a statistically significant relationship between level of titre and level of disease 
activity, but not in every case (Fitzpatrick & Newcomer, 1980; Judd & Lever, 1979; Judd & 
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Mescon, 1979; Weissman rt als 1978). Thus, the IF method has proved of particular 
importance for diagnosis, and perhap: also for prognosis and treatment, of pemphigus. 

However, a major drawback of the |F technique is the need for special equipment, and the 
poor morphology and the impermaneace of the preparations. 

More recently, immuno-eazymatic IE) methods for detection of antibodies in body fluids 
were introduced, using chemically linked antibody and enzyme complexes, which retain both 
immunologic and enzymic activity. These assays are analogous to IF assays except that an 
enzyme label is used in place of the duorescein. Enzymes such as alkaline phosphatase and 
peroxidase are usually emplored. The enzyme substrate is added to the incubation mixture and 
the colour change indicates the react cn “Engval. & Perlman, 1972; Vejtorp, 1978; Voller, 
Bidwell & Barlett, 1977). Since the substrate of peroxidase was found to be carcinogenic, 
alkaline phosphatase is now more oftea used (Vejtorp, 1978; Voller et al., 1977). 

IE techniques were later employed cn tissue sarr ples, for example Bellon, Saplin and Druet 
(1975) demonstrated antibodies directed against the basement membrane of the glomeruli by 
the immunoperoxidase methcd. Mason and Sammons (1978) applied the alkaline phosphatase 
IE procedure for the detection cf immunoglobulins, lysozyme and lactoferrin in paraffin 
sections and cell smears. 

In dermatology, the immunoperexidase method was used by Zanin zt al. (1978) and by White, 
Morgan & MacDonald (1979) on skin sections of patients with LE and several bullous diseases. 
Pehamberger, Konrad & Ho.ubar (1¢73) used th:s method to locate immunoglobulins and 
complement in the junctional zone of «kin of patients suffering from SLE and chronic DLE. 
However, results of the indirect technique have not yet been published. 

The stain does not fade in sections treated with enzyme labelled antibodies; they can be 
counterstained with routine histologicz] stains and can be examined with a conventional light 
microscope. 

The purpose of this work was to demonstrate antiepithelial antibodies in pemphigus vulgaris 
by direct and indirect immunoenzymatic techniques utilizing alkaline phosphatase as the 
immunologic marker enzyme and te coripare the results with those obtained by the IF method. 
To the best of our knowledge, this i: the first study using alkaline phosphatase to detect 
antibodies in skin disease, and also the first time an indirect IE technique has been used to 
demonstrate antibodies in the sera of patients with pemphigus. 


MATERIALS AND METHODS 


Tissue samples and sera 
Biopsy specimens from five patients with active pemphigus vulgaris and five biopsies from 
normal controls were studied. The biopsy specimens were frozen within 1 h of biopsy and stored 
at — 80°C for a period of 1-40 cays until cut at 4 um. The sections were then stored at — 20°C till 
used, usually within 2 weeks cf cutting 

Eight serum samples from patients wEh active pemphigus and eight normal control sera were 
stored at — 20°C for a period ef 1—40 deys. Normal human epidermis (frozen and cut at 4 uum) 
was used as a substrate for the detectioa of antibodies in the patients’ sera. 

All the sections were air dried for about 2 h at room temperature prior to storage. 


Antisera 
Preparation of enzyme conjegate. IgG of goat antihuman IgG, y chain (Miles Lab.) was 
purified by chromatography oa DEAE «cellulose anc coupled to alkaline phosphatase type VII 
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from calf intestine (lot no. 83C-0159, Sigma) by using the one-step glutaraldehyde method 
described by Engvall & Perlman (1972). To 0:7 mg/o-7 ml of protein from the IgG fraction, 0*3 
ml alkaline phosphatase (5 mg protein/ml) and 0-03 ml glutaraldehyde 2% were added. After 
incubation and dialysis the conjugate was kept at 4°C and diluted to 1:100 before use. The 
dilution 1: roo was found to be optimum in the experimental set-up we worked with. 


Fluorescein conjugated goat anti-human IgG antiserum (Hyland Laboratories). This was 
diluted 1:35 according to the instructions. 


Immunoenzymatic labelling with alkaline phosphatase 

Indirect test. Twofold dilutions of patients’ sera were applied to cryostat sections of normal 
skin. After incubation at 37°C for 30 min, the slides were washed three times for 5 min each 
(Step 1). 

Tris buffered saline (0-5 M Tris-HCl, pH 7-6, diluted 1:10 M saline) was used as diluent for 
sera, antisera and for washing slides between incubation steps. 

In some experiments 0:1% BSA was added to the diluent in order to reduce non-specific 
reactions. 

Goat anti-human IgG was applied, and the sections incubated for 30 min at 37°C. The slides 
were then washed as for step 1 and reacted for alkaline phosphatase either by the method of 
Gomori (Barka & Anderson, 1963; Pearse, 1968), or by the simultaneous coupling azo dye 
method (Mason & Sammons, 1978; Pearse, 1968) (step 2). 

Staining by Gomori’s technique was done according to Barka & Anderson (1963) and it 
required 1 h of incubation, the optimal time for the reaction. Positive reaction for alkaline 
phosphatase was indicated by a black precipitate at the presumed sites of enzymic activity and 
therefore indicated the presence of the enzyme and hence of the conjugate (step 3a). 

When staining according to the simultaneous coupling azo dye method, a substrate solution 
was prepared by dissolving 1-0 mg/ml Fast Red TR or Fast Blue RR salt (Sigma) in Tris HCI 
buffer, o:1 M pH 9-0, containing o:1 mg/ml naphthol AS phosphate (N-5625, Sigma), and this 
was filtered directly onto the slides. After incubation for 5-60 min at room temperature with 
gentle shaking the slides were washed in tap water and covered with glycero-gel (step 3b). 


Controls. In order to confirm the method, pemphigus and control sera were tested in 
duplicate. Step 2 was omitted in one of the duplicates. Steps 2 and 3 of the indirect test were 
applied to cryostat sections of pemphigus and normal control skin in duplicate. One of the 
duplicates was used as a control and step two was omitted. 


Immunofluorescent tests 

The relevant steps of the immuno-enzymatic method were repeated (i.e. steps 1 and 2 for the 
indirect test and step 2 for the direct test) but the antiserum was labelled with fluorescein instead 
of alkaline phosphatase. 


RESULTS 


In the direct test, when pemphigus sections were stained by Gomori’s method, an intercellular 
black staining indicated the presence of antibodies between the epidermal cells (Fig. 1a). The 
blood vessels were also stained, due to the inherent presence of alkaline phosphatase. This 
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FIGURE I. (a) Pemphigus vulgaris. Direct alkaline phosphatase immunoenzymatic test. Section stained by 
Gomori's method. Intercellulir black stam indicates the presence of antibodies between keratinocytes. 
The dermal blood vessels are also stained due to their intrinsic alkaline phosphatase activity. (b) Normal 
control. Gomori's stain. Only the dermal >.00d vessels ave stained. 


staining was used as an intrinsic comtrol for the histochemical method itself, as it was 
independent of the immunological reaction. The direct test on normal control skin sections was 
negative in the intercellular area of the epidermal cells (Fig. rb). 

In the indirect test, the same intercellular staining between the keratinocytes was revealed 
only with the positive pemphigus sera. indicating the presence of circulating anti-epithelial 
antibodies. 

In the direct and indirect tests, the controls with-ut conjugate were negative. 

When stained with naphtho! AS phosphate and Fast Red TR salt, the staining was red. This 
red reaction was more intense than the blue one ob-ained by the Fast Blue RR salt. 

Comparing the intensity and the localization of the enzymic activity there was no difference 
between the results obtained when staining with Gmori’s method or with Fast Red TR and 
naphthol AS phosphate, both in the direct test and m the indirect test in various dilutions. 

In the direct test, sections from five pemphigus patients were examined by the IE and by the 
IF techniques concomitantly. The results were comparable with respect to localization, but the 
staining appeared weaker with IE than with IF. 

In the indirect test, eight sera from ‘ive patients suffering from pemphigus vulgaris were 
examined. One patient had three serum antibody titre determinations on different occasions, 
and one had two. Twofold ddutions of these sera were prepared, starting from 1:10. The 
antibody titre in the alkaline phosphatase IE method was compared with the titre in the IF 
method (Table 1). Three sera had a titre of 1:80 by IF Two of them hada titre of 1:80 by the IE 
method and one had 1: 160. One serum was 1 160 by IF and 1: 80 by IE. Two sera showed titres 
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TABLE 1. Antibody titres of pemphigus vulgaris sera as determined 
by the immuno-enzymatic and immunofluorescent methods 





Titre 





Patient Immuno-enzymatic method Immunofluorescent method 





i 160 640 


80 160 

80 80 

2 640 1280 
320 640 

3 80 8o 
4 640 1280 
5 160 80 





of 1:640 by IF, one of them was 1:320 by IE and the other was 1: 160. Two sera were 1: 1280 by 
IF and 1:640 by IE. 


DISCUSSION 


In the direct method, the intensity of staining with the alkaline phosphatase IE method 
appeared weaker than the observed IF. It is possible that the antibody we used in the IE method 
was less sensitive, or that its conjugation to the alkaline phosphatase was weaker. Another 
possibility is that during incubation and washing of the sections, part of the antigen was 
dissolved and washed out, as in the IE method there are more steps and washings than in the IF 
method. Zanin et al. (1978), who employed the direct immunoperoxidase method on biopsies of 
-. skin lesions including pemphigus, found this method less sensitive than the IF method. For 

pemphigus it gave positive results only in one out of three cases, all of which were positive by IF. 
In our experiment the IE method gave positive results when applied to sera which contained 
antibodies, as determined by the IF method, while the appropriate controls were negative. 
When comparing the titres, a slightly higher titre was observed in the IF test, but generally the 
difference was of only one dilution. 
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SUMMARY 


Nine patients with extensive pityriasis alba were studied using histopathological and 
histochemical techniques and electron microscopy. There was a reduction in the density of 
functional melanocytes in the affected areas without any change in their cytoplasmic activity. 
The melanosomes tended to be fewer and smaller, but their distribution pattern in the 
keratinocytes was normal. Melanosomal transfer to keratinocytes was generally not disturbed. 
'The histology was non-specific. Hyperkeratosis and parakeratosis were not consistently 
present, and it seems unlikely that they played a significant role in the pathogenesis of the 
hypomelanosis. A variable degree of intercellular oedema and intracytoplasmic lipid droplets 
were present. The hypopigmentation may thus be due primarily to the reduced numbers of 
active melanocytes and a decrease in number and size of melanosomes in the affected skin. 


Pityriasis alba is a relatively common skin disorder, usually seen in children. The lesions are 
frequently limited to the face, though involvement of the arms and shoulders is common. In an 
uncommon clinical variant, described by Adamson (1908), the lesions are distributed 
symmetrically over the buttocks, upper thigh, lower back and the extensor aspects of the arms. 
‘The widespread involvement is relatively commoner in older children and young adults, and the 
condition has been conveniently regarded as a variant of pityriasis alba, pending the elucidation 
of the nature of both conditions (Rook & Wilkinson, 1979). Cases with such widespread lesions 
are referred to throughout this text as ‘extensive pityriasis alba’ (EPA). 

Few studies of classical pityriasis alba and its less common variant have been reported, and no 
definite cause has been determined. However, it is generally considered that the two conditions 
represent a localized inflammatory reaction, unrelated to fungi and bacteria, but possibly related 
to dryness of the skin (Wells, Whyte & Kierland, 1969). 

The hypomelanosis has been attributed to post-inflammatory changes, ultraviolet screening 
effects of the hyperkeratotic and parakeratotic epidermis, and possibly to a reduced capacity of 
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hypermetabolic epidermal cells to take in melanin granules (Rook & Wilkinson, 1979). In one 
study based on silver nitrate staining of sections in three cases of EPA, the hypopigmentation 
was related to a reduction in the amount of pigment in the basal layer of the epidermis (Wells er 
al., 1960). To our knowledge, no detailed histochemical or electren microscopical data have 
been reported. 

The aim of this paper is the character:zation of EPA at thecellularand ultrastructural levels. 


MATERIAL AND METHODS 


Nine patients with EPA were studied. All except one patient were adults (ages 6 to 27 years). 
Seven were females and two were males. Two patier.ts had skin type III and seven skin type IV 
(skin types as classified by Morison, Parrish & Fitzpatrick, 1978). The duration of the eruption 
ranged from 2 weeks to 6 years. There was no seascnal onset of the rash although many of the 
patients noticed worsening of the ccndition during summer. There was no preceding 
inflammatory skin disease. A history of atopy was recorded in only one patient. A positive family 
history of pityriasis alba was obtained in two patents and atopy in two. The lesions were 
asymptomatic and were distributed symmetrically mainly over the trunk in two patients, trunk 





FIGURE 1, Generalized, symmetrical, hypopizmented, non-scaly macules, more numerous and confluent 
over midback. No fungal elements were detected. 
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FIGURE 2. Numerous non-scaly, circumscribed, hypopigmented macules over the trunk. 


and arms in five patients and more generalized in two patients. These consisted of 
hypopigmented macules which were occasionally slightly scaly. The surface of the lesions was 
generally smooth and there was no erythema, atrophy or scarring (Figs 1 and 2). 

Scrapings for potassium hydroxide examination were taken from all cases. Biopsies for 
routine examination and electron microscopy and shave biopsies for split DOPA examination 
were made under local anaesthesia from affected and adjacent normal-appearing skin. 


Light microscopy 

The biopsies were fixed in 10%, formaldehyde solution and embedded in paraffin. Sections were 
stained with hematoxylin and eosin, Fontana's silver, PAS and elastic tissue stains. The shave 
biopsies were incubated in 2 N sodium bromide at 37°C for 2-3 h for epidermal separation. The 
epidermal sheets were incubated with o-1% DOPA in a 0'1% sodium phosphate buffer, pH 7:4, 
for 8 h. The sheets were then fixed with 10% formaldehyde, dehydrated in alcohol and 
mounted. They were examined with a light microscope at a magnification of x 400 and the 
melanocytes in ten square fields, each 0:033 mm?, were examined and counted (eyepiece 
micrometer calibrated with a stage micrometer). The number of melanocytes per mm? was then 
derived. 


Electron microscopy 
The methods used were similar to those described previously (Zaynoun, McVittie & Hunter, 
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1977; Zaynoun et al, 19770). The biopsy specimens were immediately immersed in 
half-strength Karnovsky's fixative (Karnovsky, 1965), cut into small pieces and fixed for 5 h at 
room temperature. They were left overnight in sodium cacodylate buffer, post-fixed in 1% 
aqueous osmium tetroxide, stained ez bloc in uranyl acetate, dehydrated and embedded in 
araldite resin. Ultrathin sectsons were cut, post-stained with uranyl acetate and lead citrate and 
examined with an R.C.A. EM 4 electron microscope. 

Three blocks from each b-opsy specimen were examined. The changes in the keratinocytes 
and melanocytes were recorded. For the evalustion cf melanosomal size and distribution, 
eighteen micrographs of the basal cell layer were taken randomiy from each specimen at a 
magnification of x 10,000. The prints were enlarged to a final magnification of x 40,000. All 
well-formed melanosomes w-thin keratinocytes, melanocytes and dendrites were included. The 
total number and the number occurring both in non-aggregated (single) form and in complexes 
were calculated for each biopsy specimen. The transverse diameters of all melanosomes were 
measured using a x IO eyepiece with a crossline graticule (0:5 mm divisions) and the mean 
transverse diameter was derived. In addition, the percentage of single melanosomes in the total 
melanosomal population of each biopsy specimen was caiculated. The results were analysed by 
Student's t-test. 


RESULTS 


Light microscopy 


Histopathology. Biopsies were taken from all patients except one. No fungal elements were 
detected in smears or biopsies. The findings were as follows: 


(1) Epidermis: (a) Mild to moderate ayperkeratosis in the skin lesions in four patients and 
parakeratosis in one patient (b) A significant reduction in the amount of melanin in the 
epidermis in the clinically affected skin in all cases excep: one where there was a mild degree of 
hyperpigmentation in the affezted skin. (c) Focal exocytosis and spongiosis in the affected skin in 
two patients. 

TABLE 1. DOPA positive 
melanocv:es per mm? in 
normal and affected skin 


Case Normal Affected 





i 1770 1587 
2 2163 1944 
3 2252 1935 
n 1983 1261 
5 29819 1662 
6 2487 1851 
1 1731 1187 
8 Noetdone Not dome 
E 1335 1371 


The above figures were 
anaivsed by the Student's 
paired t-test and a P value of 
«0055 was obtained. 
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(2) Dermis: A mild perivascular inflammatory infiltrate in the upper dermis in both affected 

and apparently normal skin in four patients. Mild oedema of the papillary dermis in the affected 

skin in one patient. No abnormalities in the collagen or elastic tissue were detected. The 

appendages appeared normal. A few melanophages were present in the upper dermis in both 
affected and normal skin in three patients. 


Split-DOPA examination. 


(1) Melanocyte population: The number of active melanocytes per mm? in each biopsy 
specimen is shown in Table 1. A decrease in melanocyte density was noted in the affected skin in 
all patients. 

(2) Intensity of DOPA reaction: The staining was lighter in the affected skin of cases 3,5,7 and 
9, more intense in the affected skin of case 4 and similar to that of control skin in cases 1, 2 and 6. 

(3) Shape and size of melanocytes and dendrites: It was difficult to detect possible differences 
in the size of melanocytes and number of dendrites between control and affected skin due to the 
marked variation in different fields in the same specimen. The melanocytes in the affected skin in 
cases 3 and 4 were generally smaller and rounded and had few short dendrites compared to 
control skin. The reverse was true for case 6. The dendrites in case 9 were better developed in 
the affected skin although the melanocyte size was similar to that of control sites. No detectable 
differences between control and affected areas were observed in cases I, 2, § and 7. 


Electron microscopy 


General epidermal changes. A significant degree of intercellular oedema was observed in the 





FIGURE 3. Intracytoplasmic lipid droplets (L) in the lesional skin. K = Keratinocyte; La = basal lamina 
( x 7,000). 
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FIGURE 4. Melanosomal autophagic vacueie (AV) inside a melanocvte. K = Keratinocyte; De = dendrite; 
LA = basal lamina ( x 7,000) 


affected skin in four patients. No intercellular oedema was cbserved in one patient. The control 
skin in four patients showed mild intercellular oedema. Intracytoplasmic lipid droplets were 
noted in the hypopigmented :esions in seven cases and in the control skin in three cases. These 
were generally larger and mo-e numerous in the affected areas (Fig. 3). Langerhan's cells were 
seen in both control and affected areas and appeared normal. 


Changes in melanocytes. N> serious attempt was made to quantify any differences in the 
number of melanocytes between affected and control sites because of the well-known drawbacks 
of the use of electron microscopy for tais purpose. The melanocytes in the affected as well as 
control skin appeared normal. The cytoplasm was active and contained all melanosomal 
precursors and mature melanosomes. The dendrites were generally laden with mature 
melanosomes and the adjacert keratinecytes had an adequate number of melanosomes. In the 
affected skin in one patient only, however, the dendrites in some fields where there was 
significant intercellular oederaa were laden with melanosomes but the adjacent keratinocytes 
contained very few melanosomes. An occasional melanosomal autophagic vacuole was noted in 
the melanocyte in the affected skin in another patient Fig. 4). 


Melanosomal changes. There were no apparent differences in the shape and degree of 
melanization of melanosomes between the affected and normal skin. A total of 18,349 
melanosomes were measured and the results are summarized in Table 2. A definite reduction in 
the total number of melanosomes in the affected skin was obtained in cases 1, 3, 4, 5 and 9. A 
significant decrease in the transverse diameter of melanosomes (P < 0:05) was present in cases I, 
2, 3, 4 and 7. No difference in size between affected and control skin was observed in cases 5, 6 
and 9. Case 8, however, showed a signiticant increase in melanosomal size in the affected areas. 
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TABLE 2. Melanosomal size and distribution in normal and affected skin 





Total number of Mean transverse 
Case Number — melanosomes diameter (jum) s.d. s.e.mean Significance °% Single °% Complex 





1. Normal 1126 O:189 0:074 0002 P«oos 62:0 379 
Affected 749 Orgs 0-049 0002 STS 424 
2. Normal 829 0:228 O123 0004 P«oos 56:4 43:6 
Affected 890 0:217 orog  o004 507 48:2 
3. Normal 1317 0:203 O55  o002 P<ooo1 59:6 404 
Affected 1035 O-I94 0:065 0002 $17 48-2 
4. Normal 696 0-231 O2Ir 0-008 P<oor 49°7 50-2 
Affected 387 0:204 0:069 o 004 68-6 3r3 
5. Normal 1384 0:218 0128 0-003 NS 82:0 17:9 
Affected 1091 o-218 O128 0-004 83:4 16:6 
6. Normal 868 0:207 0-080  c003 NS JEZ 28-7 
Affected 899 0:209 0:002 0000 73 Y 26:8 
7. Normal 1220 0:193 0:057 0-002 P«ooot 62:8 3T! 
Affected 1129 O'185 0053 O01 49:6 50:4 
8. Normal 1242 0:198 0-058 0-002 P « o-oo1 $5277 472 
Affected 1255 0:206 0-064 0-002 AT'S 52:4 
9. Normal 1419 O'215 0-088  ooo2 NS 565 434 
Affected 813 0212 0-058 90-002 600 39:9 


onsec ———————— RN 


The melanosomal distribution pattern did not show any significant changes in the affected areas 
compared to control skin. 


DISCUSSION 


The main microscopical findings in this study consisted of a decrease in the number of 
functional melanocytes and a reduction in the amount of melanin in the affected hypopigmented 
skin without any appreciable change in the shape, size and cytoplasmic activity of the 
melanocytes, or the number and length of dendrites. The transfer of melanosomes to 
keratinocytes appeared to be unaltered, except in one case where there was a focal disturbance in 
transfer in areas of marked spongiosis. The hypopigmentation thus appears to be due mainly toa 
reduction in the number of melanocytes and possibly a decrease in the production of 
melanosomes, although enhanced degradation of melanosomes in keratinocytes remains a 
possibility. The slight decrease in melanosomal size in the affected skin may also play some role 
in causing the hypopigmentation. 

Although various microscopical abnormalities were present in the affected skin in nearly all 
cases under study, none of these findings alone would explain all the changes in the pigment cell 
or its product. The histopathological findings were entirely non-specific, as reported by Wells er 
al. (1960). Hyperkeratosis and parakeratosis were noted in only half the cases under study and 
were mild, thus it would seen unlikely that these abnormalities in the keratin layer play a 
significant role in the pathogenesis of the hypopigmentation. Two cases showed a moderate 
degree of exocytosis and spongiosis while the remainder exhibited some degree of intercellular 
oedema at the ultrastructural level. Intracytoplasmic lipid droplets were present in the majority 
of cases. The significance of these findings, particularly in relation to the hypopigmentation, is 
not clear, and requires further study. It should be pointed out, however, that autophagic 
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melanosomal vacuole formation in the melanocyte is no: a prominent feature of the cases under 
study and thus the conditon differs from naevus depigmentosus in which melanosomal 
autophagy in melanocytes B frequent y present (Jimbow et al., 1975). The only significant 
finding in the dermis is a mild to modezate perivascular iaflammatory infiltrate in some cases. Of 
interest are the presence of mild intercellular cedema, intracytoplasmic lipid droplets and 
perivascular inflammatory infiltrate in the control skin adjacent to the lesions. All these changes 
are of a milder degree than those seen ia che lesional skin. Tae interceHular oedema is unlikely to 
be due to technical error. The involvement of the adjacent skin, therefore, may be analogous to 
that in psoriasis vulgaris where clinicaily completely normal-looking skin in interpsoriatic areas 
shows remarkably psoriasiferm histelsgical changes (Braun-Falco, 1976). 

The cases under discussicn differed clinically from patients with classical pityriasis alba in 
that they were predominantly adults and the condition was of a longer duration. Furthermore, 
the rash was generalized and symmetrical, usually over the neck and arms and much less 
frequently over the face. The lesions «ere generally neither scaly nor erythematous and were 
asymptomatic. Post-inflammatory hypemelanosis such as occurs after the clearing of papulo- 
squamous disorders, secondary syphilis, drug eruptions, pityriasis versicolor, etc., was ruled 
out by the absence of a preceding rash. A subclinical affection by conditions such as pityriasis 
rosea was excluded by the long duration of the rash in the majority of these patients. It is 
possible, therefore, that the cases under discussion may represent a new entity of undetermined 
aetiology. A detailed histochemical and :Itrastructural study of classical pityriasis alba would be 
useful for comparison, but this would be more difficult to perform because of the usual 
localization of lesions to the face in ycung patients. 
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SUMMARY 


The pharmacokinetics of dapsone (DDS) and monoacetyldapsone (MADDS) following an oral 
dose of 150 mg DDS were studied in sixteen patients with dermatitis herpetiformis and seven 
normal subjects. No differences in DDS disposition were observed between the two groups. 
The maintenance dose of DDS for individual patients was not significantly correlated with 
jejunal biopsy morphology, DDS or MADDS half-lives, or the area under the plasma 
concentration-time curves for DDS or MADDS. DDS plasma protein binding was normal in 
_patients and did not apparently determine the concentration of DDS in skin biopsies, for which 
the skin/plasma DDS concentration ratio was approximately unity. There was no undue 
representation of acetylator phenotype in the patient group and no correlation between 
maintenance dose and MADDS/DDS ratio was noted. The determinants of the maintenance 
DDS dose have not been found. This may relate to pharmacodynamic differences, but 
alternatively the concentration of oxidative metabolites rather than DDS or MADDS could be 
responsible for the therapeutic activity of DDS in dermatitis herpetiformis. 


The dose of dapsone (diamino-diphenyl sulphone; DDS) required to control the rash of 
dermatitis herpetiformis varies in different patients from so mg weekly to 700 mg daily. The 
cause of this interpatient variability is unknown but clearly could be related either to 
pharmacokinetic differences between patients or to differences in the susceptibility of the 
disease to treatment in each patient. Some of the pharmacokinetic variables which could 
contribute to this difference in dose are reduced absorption of DDS due to an accompanying 
gluten sensitive enteropathy, intersubject differences in half-life and rate of metabolite 
formation and the acetylator phenotype. In this study some aspects of the pharmacokinetics of 
DDS have been investigated and related to the dose necessary to control the rash. 


Correspondence: Dr H.J. Rogers. 
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PATIENTS ANE METHODS 


Pharmacokinetic studies were carried out in twe groups of subjects according to a protocol 
approved by the ethics committees cf Guy's and St Mary's Hospitals. 


(1) Sixteen patients who had been saTering from dermatitis herpetiformis for a median period 
of 7:25 years (range 5 months to 23 years). Al! had IgA in the dermal papillae in uninvolved skin 
biopsies. In all patients the total plasm protein and albumin concentrations were normal. Some 
patients were taking a gluten-free diat (see Table 1). The daily DDS dosage ranged between 
14:3 and 600 mg: JJ was in diet-indueed remission and GS was a mild case not requiring DDS 
treatment. DDS was discontinued 3 cays before the study in patients taking 100 mg/day or less 
and 7 days in those taking more than »co mg/day to reduce the plasma concentration of DDS in 
these patients on chronic DDS therapy to low levels. 

(2) Seven normal subjects (ages 24-36 years; weights 54-92 kg). 


Subjects were fasted for $ h before taking an cral dose of 150 mg DDS and they remained 
fasting for the first 4 h of the study. Veaous blood samples were taken at o (pre-dose) 2, 3, 4, 8, 24 
and 72 h into lithium hepar:n tubes im the majority of patients. The plasma was separated by 
centrifugation and stored at — 20°. A full-thickness skin biopsy was taken at 4 h in the patients 
only and stored at — 20^. A small intestinal biopsy was also taken in the dermatitis herpetiformis 
patients and the mucosal appearance recorded using a dissecting microscope. 

Plasma concentrations of DDS and monoacetyldapsone (MADDS) were determined by high 
performance quantitative thin-layer chromatography as previously described (Ahmad & 
Rogers, 1980a). This method is specific and has a minimum level of detection for DDS 


TABLE 1. Details of patients undertaking DDS pharmacokinetic study 








Usual aly Disease duration 





Patient Age (years) Weight (kg; DDS dos: emg: (years) Additienal drug therapy (mg/day) 

GR 32 78 100 7 — 

DM 40 60 400° 9 Diazepam 10; phenytoin 300; oral disodium 
cromoglycate 400; carbamazepine 400 

WZ 44 67 600: 30 — 

CF 65 50 200 6 = 

Vw 44 53 143* I5 Flurazepam 60 

EE 54 94 1007 45 — 

ZK 43 63 100 6 — 

TE 47 49 40 23 Diazepam 15 

GS 32  . 62:5 o^ C$ — 

CJ 55 58 I0 9 — 

HH 51 72 100 4 — 

H 47 70 o 4 rd 

RC 30 54 8o 5j — 

CC 38 54 100 23 — 

Mj 63 92 33 9 Oral disodium cromoglycate 1500 

AM 21 70 100 6 — 

Median 44 613 90 735 








* Indicates gluten-free dietary regime. 
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(duplicate readings not differing by more than 10?,) of 20 ng/ml. The coefficient of variation 
within assays ranged between 7:8% at 100 ng/ml to 3:5% at 1200 ng/ml. 

The apparent first order rate constant of elimination for DDS from the plasma (k) was 
determined by linear regression of In (plasma concentration) on time in the elimination phase. 
The plasma half-life was found from T = 0:693/k. The area under the plasma concentration, 
time curve (AUC) was determined using the linear trapezoidal rule with appropriate 
extrapolation for the infinite portion of the curve. Where DDS was present in the pre-dose 
plasma sample appropriate correction was made for the contribution of this to the total AUC. 

DDS binding to plasma proteins was determined using Amicon Diaflo Ultrafiltration cones 
(Amicon Ltd, Amersham, Bucks) with estimation of DDS in the ultrafiltrate by quantitative 
thin layer chromatography as described by Ahmad & Rogers (1980b). 

The weighed skin biopsies were thoroughly homogenized in 0:067 M pH 7:4 Serensen 
phosphate buffer using an ultrasonicator (Polytron, Kinematica GmbH, Basel) and the DDS 
concentration then estimated in this extract by chromatography as above. 

Additional studies were carried out in: 


(1) Twelve patients with dermatitis herpetiformis who were acetylator phenotyped using 
dapsone by measurement of the concentration ratio MADDS/DDS at 3 h after an oral dose of 
150 mg DDS. Slow acetylators were defined as having MADDS/DDS ratios less than 0:30 and 
fast acetylators as having ratios greater than 0:35 (Gelber et al., 1971; Reidenberg et al., 1973). 
Thus the acetylator phenotypes of twenty-eight patients with dermatitis herpetiformis were 
available for comparison with the normal population frequency of acetylator phenotypes. 

(2) Plasma protein binding of DDS was determined in another four normal subjects giving a 
total of eleven measurements for this variate in normal subjects. 


Non-parametric statistical methods were employed throughout. The Mann-Whitney U-test 
was used to contrast variates from two independent groups. Association between variates was 
determined by either Spearman’s rank order correlation coefficient (r,) or the biserial correlation 
coefficient (r5) where appropriate. Corrections for ties were made as required. Fisher’s exact test 
was used for comparison of observed and expected frequency of acetylator phenotypes. 


RESULTS 


Table 1 gives details of the patients studied. Tables 2 and 3 summarize the derived 
pharmacokinetic values for DDS and MADDS in patients and normal subjects respectively. No 
patients or volunteers suffered adverse effects related to participation in this study. 

No correlation between AUC and maintenance DDS dose was found (r,—0:522; 
t= 2 11—not significant). Similarly no significant correlation was found with gut morphology 
(rp 0-02). Wright & Das (1980) have suggested that the ‘speed of absorption’ of DDS was 
reduced in patients with dermatitis herpetiformis. ‘Speed of absorption’ was not based upon the 
absorption rate constant but upon standardization of plasma levels by multiplying the plasma 
concentrations at 2 and 4 h (only) after so mg DDS by a factor to normalize for body weight 
(weight in kg/60). These normalized values for their patients were found to be significantly 
lower than those of normals. The number of plasma concentrations determined during the 
absorption phase in our study was too few to allow accurate estimation of absorption rate 
contants. Using the standardization factor employed by Wright & Das (1980) the normalized 
peak plasma concentrations in our patients were median 2:88 ug/ml; mean 2:92 s.d. 0:76 jig/ml 
and in the normal subjects median 3:10 pg/ml mean 3:28 s.d. 0:67 ug/ml. There was no 
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TABLE 3. Pharmacokinetic values for DDS and MADDS in normal subjects 





DDS MADDS 





k (ho!) Ty¢h) AUC (ug/mih) k(h^) Tj(h) AUC (ug/mlh) MADDS/DDS ratio 





NS 0022 322 58-2 0023 30I 360 0:61 
MT 0031 225 86:8 0026 267 357 0:42 
RA 0:027 255 66:4 oo24 285 10°6 017 
IT oor 392 48:3 0:030 232 11:6 O24 
ER 0-024 28:8 60:9 0021 326 15:9 O25 
SH 0020 340 431 0:036 191 52 O13 
MJ 0023 296 554 0-045 15:5 8:9 O15 
Mean 0:026 303 59:9 0029  2$4 17-7 

s.d. 0:003 $55 142 0-008 67 12:8 

Median 0023 296 58:2 0:026 267 11-6 





significant difference between these values or in the AUC values between patients and normal 
subjects (Table 2) and thus we conclude that no difference exists in the DDS absorption rate or 
in its extent between our series of patients with dermatitis herpetiformis and normal subjects. 

The median apparent first order elimination rate constant was 0-030/h giving a median 
half-life of 23:1 h in the patients which was just significantly different from the median 
elimination rate constant of 0-023/h and half-life of 29:6 h in the seven normal subjects. No 
significant correlation was found between the plasma half-life of DDS and the usual 
maintenance dosage in fourteen patients (r, = 0-47; f= 1:85—not significant). 

The protein binding of DDS in the sixteen patients varied between 69 and 80% (median 
7675; mean 74%, s.d. 3%). No significant difference was found in this respect from a control 
population of eleven normal subjects in whom the DDS binding varied between 72 and 84% 
(median 76%; mean 77%, s.d. 4%). 

The mean ratio of skin to plasma concentrations at 4 h was 1:09 with a coefficient of variation 
of 10%. All except one patient had a ratio very close to unity. 

Nine of twenty eight patients were fast acetylators. In our twenty-eight patients, twenty-four 
were on maintenance dapsone treatment. The median daily maintenance dose in the eight 
fast-acetylators was 90 mg (mean 73, s.d. 33.8 mg), and that in the sixteen slow acetylators was 
100 mg (mean 145:6, s.d. 150:6 mg). No significant correlation was found between the individual 
MADDS/DDS ratios and maintenance DDS dose. Similarly in the sixteen patients in whom 
MADDS concentration, time profiles were determined correlations were sought between the 
maintenance dose and the AUC and half-life of MADDS. The Spearman rank correlation 
coefficients were 0:425 and 0:481 respectively: neither of these values has stochastic significance. 
No significant difference was found between the patients and our normal subjects with respect to 
the absolute values of these variates. 


DISCUSSION 


This study shows that the overall absorption of DDS in patients with dermatitis herpetiformis 
as determined from the AUC was similar to that found in normal subjects and this did not 
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correlate with the morphology of the jejunal biopsy or with the individual patients’ maintenance 
dose. Alexander er al. (1970) administered ?5S-dapsone to patients and normal subjects and 
showed no significant differences in tke amount 5f radioactivity absorbed in the two groups. 
Similarly the complete absorption of DDS in dezmatitis berpetiformis was also demonstrated 
by Wright & Das (1980) using a colorimetric assa; technique. They found no differences in the 
24-h urinary DDS excretion between norma! subjects and patients with dermatitis herpeti- 
formis or coeliac disease. These authors further asserted, however, that the ‘speed of absorption’ 
of dapsone was reduced in patients with dermatitis herpeti?ormis. The implication of the study 
by Wright & Das (1980) is that the peak plasma cor-centration of DDS should be lower than that 
in normals (the adoption of the maximum observed plasma concentration rather than that at 
some arbitrary time increases the chance of finding a difference). This difference was not 
demonstrated in our group of patients and normal subjects. A similar finding is illustrated, 
without comment by the authors, in the radio-labelled studies of Alexander et al. (1970). 

The pharmacokinetic behaviour of DDS and MADDS in patients with dermatitis 
herpetiformis conforms to that ebserved in normal subject: by ourselves and others (Gelber et 
al., 1971; Glazko et al., 1968). Similar!y the protein binding of DDS is not apparently different 
in such patients from that found in normal subjects by ourse!ves and others (Biggs & Levy, 1971; 
Ahmad & Rogers, 1980b). 

DDS is polymorphically acetylated in man. It has been shown that subjects who are slow 
acetylators of isoniazid have MADDS DDS ratios less than 0:30 and that fast acetylators have 
ratios greater than 0:35 (Gelber er al., 1971; Reidenbderg et a, 1973). The utility and accuracy of 
assignment of correct acetylater pherotvpe by this single sample dapsone test has been 
confirmed recently by Hanson, Melander & Wahl:a- Boll (1981). Nine of twenty-eight patients 
(32:1?,) were found to be fest acetyletors. In a study of 135 Britons, Evans (1969) found a 
frequency of 38% of fast acetylators. Tris population of patients with dermatitis herpetiformis 
thus contains no undue proportion of fest acetylators (P = 0-74; Two-sided Fisher exact test). 
This contrasts with the situazion in systemic lupus erythernatosus where the incidence of the 
slow acetylator phenotype is greater than would be expectec in a random population (Drayer & 
Reidenberg, 1977). 

The concentrations of DDS observed in the skin biopsies suggests that the ratio between skin 
and plasma is close to unity so that the plasma concentration may be a good indicator of skin 
DDS concentration, i.e. they belong to the same conceptual pharmacokinetic compartment. No 
data have been previously published providing the actual concentration of DDS in human skin 
but a similar skin/plasma ratio has been observed in mice (R. A. Ahmad, unpublished). The 
observed variation in plasma protein binding between patieris is not apparently reflected by the 
skin concentration which is related to the total plasma DDS concentration. This suggests that 
plasma protein binding of DDS does not determine penetration in the skin. Alexander et al. 
(1970) found a uniform distribution of isotope in skin biopsies taken following administration of 
35$-dapsone. There was no evidence of ecncentratica in specific areas of the autographs and they 
concluded that local concentrztion of the drug was rot necessary for its therapeutic action. This 
is in contrast to the finding by Chatterjee & Podder (1957) of concentration of radio-labelled 
dapsone in the chronic cutaneous granulomata of leprosy, The action of DDS in leprosy is not, 
however, necessarily related t» that in d2rmatitis herpetiformis. 

The usual maintenance dose of these patients was not apparently related to the half-lives of 
DDS or MADDS or to the AUCs of these compounds or to the MADDS/DDS ratio. Some of 
the patients were also receiving concurrent drug therapy (Table 1) which could conceivably 
alter DDS disposition. Statistical analyses which omitted these patients did not change any of 
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our conclusions concerning the pharmacokinetics of DDS or MADDS. The mean maintenance 
dose for fast acetylators was variable and not significantly different from that for slow 
acetylators. The strongest interpretation which can be placed upon this result, therefore, is 
either that the differences in maintenance DDS dose depend upon variable responses of the rash 
between patients (i.e. a pharmacodynamic variability) or else the therapeutic effect of DDS in 
dermatitis herpetiformis is due neither to the concentration of DDS nor MADDS. A similar 
conclusion was reached by Ellard et al. (1974) who found that the control of symptoms was not 
related to plasma dapsone or monoacetyldapsone concentration. Acetylation accounts for only 
about 60°, of dapsone metabolism, the remainder being N-hydroxylated by hepatic microsomal 
enzymes (Israili et al., 1973). Possibly these latter substances are responsible for the activity of 
DDS in dermatitis herpetiformis. Unfortunately these compounds are not available for clinical 
use and methods for their assay, apart from radio-labelling techniques, have not been developed 
so that correlation of clinical features with their concentration cannot be undertaken. It is, 
however, known that enzyme-inducing agents such as rifampicin accelerate DDS metabolism 
via this (inducible) oxidative pathway (Gelber, Gool & Rees 1975). This hypothesis could be 
tested in patients with dermatitis herpetiformis requiring concurrent treatment with inducing 
agents and those undergoing treatment with dapsone aione. 
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SUMMARY 


We describe three cases of Sweet's syndrome which showed very rapid improvement with 
colchicine. 


Sweet's syndrome shows a massive polymorphonuclear leukocyte (PMN) infiltration in the 
dermis, with increased chemotactic activity of the peripheral blood PMNs in the acute stage 
(Oseroff et al., 1981). We have suggested that colchicine would be effective in Sweet's syndrome 
as in other diseases in which PMNs play a crucial role (Matsumura & Mizushima, 1975; Hazen 
& Michel, 1979) and we noted a rapid regression of the lesions with this therapy in one case 
(Suehisa & Tagami, 1981). We now report its effectiveness in three additional cases of Sweet's 
syndrome. 


REPORT OF CASES 


The clinical and laboratory findings are summarized in Table 1. All three cases had typical skin 
lesions; dusky-red, tender, swollen plaques or nodules histologically showing massive 
infiltration with a variable mixture of PMNs and mononuclear cells. In addition to the typical 
signs, oral aphthosis was noted in two cases, and in case 3 an erythema nodosum-like lesion was 
found on the left lower leg which histologically showed the features of thrombophlebitis. In case 
2a skin biopsy specimen from the dusky-red plaque on the dorsum of the right hand showed the 
features of ‘vasculitis’, i.e. fibrinoid degeneration of the dermal vessels with peripheral PMN 
infiltration and nuclear debris. 

Treatment with oral colchicine was started with 1-5 mg daily and clinical improvement 
appeared within 2-5 days in all patients. Cases 2 and 3 were able to stop taking the drug after 7 
days, and in case 1 the dosage of colchicine was gradually reduced to 0-5 mg daily over 3 weeks to 
prevent recurrence. In case 2 the effectiveness of colchicine was confirmed in two different 
attacks. 
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TABLE I. Summary cf three cases 


Cases 











Age/Sex 
Clinical features 
Sites of eruptions Eyelid Dorsum of the hand Dorsum of the hand 
Check Borehead and finger 
Forearm Cheek Right inner canthus 
Recurrence of attack + + + 
Fever + . + 
Symptoms of preceding infectier + t -= 
Arthralgia ~ + 
Aphthosis - e * 
Unusual features Vascuiitis Thrombophlebitis 
in HE section of lower leg 
Laboratory studies * before and 
t after colchicine 
WBC (",, of neutrophils) 6600 (74)* S70C(&1)* 7000 (49)* 
6400 (63)1 ND 6000 (57) 
ESR (mm/h) S4* ist 42* ND 15* 71 
CRP + HH + ND — ND 


*iD-—-No: determined: 


Increased erythrocyte secimertatien rste (ESR) and positive C-reactive protein (CRP) 
findings returned to the norma! ranze after treazmemr with colchicine. Leukocytosis with 
neutrophilia was not noted in an» case at the start of the therapy. possibly because of early 
presentation. 


DISCUSSION 


As stated by Sweet (1979), not all cases presenting typical skin lesions showed other features 
such as fever and neutrophilia. 

Although some of our cases showed additional findingswhich have been described only rarely 
in previous reports on Sweet’s syrdrorae, such as leukocyteclastic vasculitis (Shapiro, Baraf & 
Richheimer, 1971; Dobbeleer et ai, r¢80), thrombophlebitis (Sweet, 1964) and oral aphthosis 
(Sweet, 1964), we diagnosed these case: by the characteristie morphology of the skin lesions and 
the history. The histological picture of obvious ‘vasculitis’ im case 3 resembles that of the Arthus 
type reaction, which has been reported by Sweet (2968). Oral aphthosis in cases 2 and 3 and 
thrombophlebitis in case 3 mey indicate a link between Sweet's syndrome and Behcet’s disease, 
both of which are characterized by an overreactive state of PMNs (Matsumura & Mizushima, 
1975). 

Colchicine has long been used in the management of geuty arthritis and more recently in 
familial Mediterranean fever, Behcet’s Esease (Matsumura & Mizushima, 1975; Miyachi et al., 
1981) and necrotizing vasculitis (Haze3 & Michel, 1979. Although colchicine affects various 
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leukocyte functions in vitro, the only leukocytic activity affected by a low plasma level of 
colchicine is the inhibition of PMN chemotaxis (Wallace, Omokoku & Ertel, 1970). Recently, 
Miyachi, Danno & Imamura (1981) reported the in vivo suppressive effects of colchicine on the 
active Arthus reaction in rabbits. They suggested that colchicine inhibits vascular injury by 
interfering with directional chemotaxis of PMNs to the lesional sites. 

Only in case 3 did we investigate the chemotactic activity of the peripheral blood PMNs 
before and after the treatment with colchicine. As reported by Oseroff et al. (1981), the increased 
chemotactic activity towards the culture filtrate of Escherichia coli returned to control levels after 
colchicine therapy (unpublished data). 

The improvement of our cases with colchicine may be due to a similar mechanism to that 
which occurs in Behcet's disease and necrotizing vasculitis. Further trials of this drug in Sweet's 
syndrome are warranted. 


ACKNOWLEDGMENT 


We appreciate the valuable technical assistance of Miss Keiko Sugaya. 


REFERENCES 


DoBBELEER, D., LAURENT, R., ACHTEN, G. & AGACHE, P. (1980) Dermal vessel injuries in acute febrile neutrophilic 
dermatosis (Sweet's syndrome): an ultrastructural study of two cases. Journal of Cutaneous Pathology, 7, 179. 

Hazen, P.G. & MicHEL, B. (1979) Management of necrotizing vasculitis with colchicine. Archives of Dermatology, 115, 
1303. 

MATSUMURA, N. & MIZUSHIMA, Y. (1975) Leukocyte movement and colchicine treatment in Behget’s disease. Lancer, ii, 
813. 

MIYACHI, Y., TANIGUCHI, S., OZAKI, M. & Horio, T. (1981) Colchicine in the treatment of cutaneous manifestations of 
Behcet’s disease. British Journal of Dermatology, 104, 67. 

Mryacut, Y., DANNO, K. & IMAMURA, S. (1981) Suppression of active Arthus reaction by colchicine. British Journal of 
Dermatology, 105, 279. 

OszRoFF, A.R., ADLER, M., MALLAY, K., SOLTANI, K. & MEDINICA, M. (1981) Neutrophil abnormalities in a patient 
with Sweet's syndrome. Journal of Investigative Dermatology, 76, 331. 

SHAPIRO, L., Barar, C.S. & RICHHEIMER, L.L. (1971) Sweers syndrome (acute febrile neutrophilic dermatosis). 
Archives of Dermatology, 103, 81. 

SugHISA, S. & TaGami, H. (1981) Treatment of acute febrile neutrophilic dermatosis (Sweet's syndrome) with 
colchicine. British Journal of Dermatology, 105, 483. 

Sweet, R.D. (1964) An acute febrile neutrophilic dermatosis. British Journal of Dermatology, 76, 349. 

Sweet, R.D. (1968) Further observations on acute febrile neutrophilic dermatosis. British Journal of Dermatology, 80, 
Boo. 

Sweet, R.D. (1979) Acute febrile neutrophilic dermatosis—1978. British Journal of Dermatology, 100, 93. 

WALLACE, S.L., OMOKOKU, B. & ERTEL, N.H. (1970) Colchicine plasma levels. American Journal of Medicine, 48, 443. 


British Journal of Dermatology (1983) 108, 103-105. 
Brief Communication 


The level of phospholipase A; activity is raised in the uninvolved epidermis of 
psoriasis 


S.FonsTER, E. ILDERTON*, R. SUMMERLY* AND H.J. YARDLEY Departments of Biological Sciences 
and * Postgraduate Medicine, University of Keele, Staffordshire ST 5 5BG 


SUMMARY 


The activity of phospholipase A; was measured in uninvolved psoriatic epidermis and normal 
epidermis. The mean phospholipase A, activity in uninvolved psoriatic epidermis, expressed as 
nmol fatty acid released per mg protein per h, was raised compared with normal epidermis 
(7T88-s.e. 1:20 vs 2:18 se. 0°38; P «oor). This observation is, we believe, the first 
demonstration of an abnormality in the uninvolved untreated psoriatic epidermis which could 
account for the pathology of the disease. 


Psoriatic epidermis incorporates relatively less [14C] acetate, in proportion to [??P] orthophos- 
phate or [!^C] glycerol, into phospholipids than normal epidermis (Summerly, Ilderton & 
Gray, 1978). This could be due to an increased rate of removal of fatty acids by a phospholipase, 
or a decreased rate of incorporation of fatty acids by an acyl transferase, or a combination of 
these two processes. Yardley & Summerly (1981) showed that this abnormal phospholipid 
synthesis can be corrected im vitro when anti-inflammatory steroid is added to the culture 
medium, and i» vivo after application of steroid cream. It is now well established that 
anti-inflammatory steroids act by inhibiting phospholipase A; (Flower, 1981). We therefore 
chose to test the hypothesis that phospholipase A, activity is raised in psoriatic epidermis. 


PATIENTS AND METHODS 


Using a Davies dermatome, skin biopsies measuring approximately 10 x ro mm were taken 
from uninvolved areas in nine patients suffering from psoriasis using ethyl chloride spray 
anaesthesia, each biopsy being at least 5o mm from a lesion. In some patients, biopsies were 
taken from lesions. Biopsies were also taken from nine normal volunteers. Epidermis was 
separated from dermis by heating at 50°C for 3 min and homogenized in an all-glass tissue 
grinder. Phospholipase A; in the homogenate was estimated by measuring the rate of release of 
labelled fatty acid when the epidermal homogenate was incubated at pH 8:5 with 2-['*C]- 
oleoyl-1-palmitoyl phosphatidyl choline, essentially according to the method of Freinkel & 
Traczyk (1980). 
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ESULTS 


The mean phospholipase A; activity ef lesional epidermis, expresseckas nmol fatty acid released 
per mg protein per h, was similar to chat of normal epidermis (Table 1). However, the mean 
phospholipase A, activity of uninvolved psoriatic epidermis was sigaificantly raised compared 
with normal epidermis (P «0-01. 


DISCUSSION 


Since the anatomy of lesional epidermis is quite different from that of normal and uninvolved 
psoriatic epidermis, it is difficul: to make a direct comparison between lesional and normal 
epidermis: the values for les:onal epicermis are included merely for completeness. The values 
that appear in Table 1 for lesional epidermis are greatly influenced by the high protein content of 


TABLE I. Phospholipase A, actvity in unin- 
volved ani lesienal psermatic epidermis and 
normal epidermis. Units c^ enzyme activity are 
n moles fatty acid reieaseidtoer mg protein per h 


Uninvolved Lesional 
Normal psoriatic — psoriatic 
spidermis epidermis epidermis 





n 9 3 6 
Mear 2183 788 3:05 
semean 0:33 1°20 Lig 





the lesion, doubtless due in large measure to serum exudate. However, the demonstrated 
difference in the phospholipase À ; activity between uninvolved psoriatic epidermis and normal 
epidermis is valid because of the anatemical similarity ef these two tissues. Phospholipase A; 
activity showed no obvious dependence upon age, sex and severity of psoriasis, nor with the site 
of biopsy. 

The finding that phospholipase A, activity is increased in the uninvolved psoriatic epidermis 
is of fundamental importance for two reasons. Firstly, enhanced activity of this enzyme could 
lead to increased concentration of free arachidonic acid thus providing the potential for 
increased concentrations of inflammatory eicosanoids. Secondly, the other product of 
phospholipase action, lysophosphelipid, is also reported to be inflammatory and vasoactive 
(Vadas, 1982). 

Our finding has been foreshadowed +o some extert by a report (Plummer er al., 1978) that the 
level of free arachidonic acid is elevated in the uninvolved skin of 8-methoxypsoralen-treated 
patients with psoriasis. The fact that elevated leveis of free arachidonic acid, which is known to 
be the rate limiting factor in the production of inflammatory eicosaneids (Flower, 1981), may 
exist in clinically univolved pscriatc epidermis, suggests that post-arachidonic control 
mechanisms operate in the uninvobed psoriatic epidermis to limit the production of 
inflammatory mediators. 
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SUMMARIES OF PAPERS 


Prevalence of dermatoses of the hands and arms in the Netherlands 


P.]. COENRAADS AND J.P.NATER 
Department of Dermatology, Section of Occupational Dermatology, University of Groningen 


Most patients in occupational dermatology clinics present themselves with the advanced stages 
of eczema/dermatitis of the hands. T'o detect risk factors associated with the milder, earlier 
stages, dermatitis of the hands was studied in the general population. Prevalence rates of hand 
dermatitis were obtained from two population-based samples (in two different geographical 
areas) consisting of a total of 3140 adults in the Netherlands. Between these samples/areas the 
crude prevalences among males were not significantly different. Age seemed to be important, 
but adjustment for age suggested that there was a difference between the two samples/areas, for 
which other factors might be responsible. The males could be classified in six major 
occupational groups. Age tended to be associated with occupation. Also the distribution of the 
males over the occupational categories was different in the two areas. To disentangle the relative 
importance of age, occupation and area, a step-wise logistic regression of dermatitis-prevalence 
was performed on these factors. The results showed that occupation was a significant factor. 
"The age factor was not significant before and after correction for occupation. Also the 
contribution by the factors area of residence and age-occupation interaction was insignificant. 

Three major occupational groups could be identified in which prevalences of hand dermatitis 
were relatively high: chemical industry 14-495, metal industry 10-7%, and building/construc- 
tion 7:195. In all these categories more irritant (toxic) than allergic dermatitis was observed. For 
further investigation of occupation related risk factors, studies are planned in these high-preva- 
lence occupations. In the construction industry a cross-sectional study with internal case-con- 
trol design is well on its way. Preliminary results confirm that irritant (toxic) rather than allergic 
factors are important in the early stages of hand dermatitis, especially among bricklayers and 
plasterers. 
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Chronic urticaria: intolerance fcr aspirin and food additives and relationship with 
atopy 


H.M.G.DOEGLAS 
Department of Dermatology, Universi.y of Greningen 


During a period of ro years, patients with chronic urticaria were investigated and classified 
according to well defined criteria. Exciudirg some small groups of patients with urticaria due to 
allergy, rare kinds of physical urticarz and urticaria due to internal diseases, about half of the 
remaining patients appeared to be suffering from the four main kinds of physical urticaria: 
urticaria factitia, delayed pressure urticaria, cold urticaria and cholinergic urticaria. 

Of 386 patients tested, 25", appeared to have a positive oral provocation test to aspirin. The 
highest percentages were found in patients with idiopatàic urticaria, delayed pressure urticaria 
and cholinergic urticaria. In 17“. of petients with physical urticaria positive tests were found, 
whereas 34°, of patients with idioperaic urticaria and angio-oedema were positive. Aspirin 
intolerance was not found in any of the forty-three patients with cold urticaria. 

Oral provocation tests with azo dyes and benzoa:es were performed in 271 patients. Positive 
reactions were found in approximetel, §5-10°, of these patients. In the group of patients with 
physical urticaria they were less frequent however than in those with idiopathic urticaria and 
angio-oedema. 

In a scatter diagram there was a significant clustering of aspirin intolerance with food 
additives intolerance. A correlation between aspirin intolerance and atopy could not be 
demonstrated. 


A novel treatment of pyoderma gangrenosum by intestinal decontamination 


L.H.H.M.DRIESSEN AND H.K.F.vAN SAENE 
Departments of Dermatology and Micrabiology, Universizy of Groningen 


Recent reports have pointed to the role played by Gram-negative bacteria of the digestive tract 
in ulcerative colitis and rheumatoid arthr:tis. two diseases often associated with pyoderma 
gangrenosum. We were able to quantify the bacterial flora of the digestive tract of two patients 
with longstanding severe pyoderma gergrenosum. Estimation of faecal flora revealed Escheri- 
chia coli in a concentration of 10° bacteria per gram faeces (normal values < 10?/g). In both 
patients previous treatments with salazepyrine, clofazimine, prednisone and azathioprine had 
not been successful. Elimination of «ke aerobic Gram-negative rods (E. colt) by selective 
decontamination of the digestive trac: (van der Waay, 1979) resulted in a complete healing of 
skin lesions within 4 weeks. Similar fmdings were reported by Jablonska (1963). 

To explain the foregoing we hypothesize a cross-antigenicity between aerobic Gram-negative 
rods and skin antigen. This theory and tbe possibility of a non-specific immunological event 
need further study. 
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Basal cell naevus syndrome: immune status, etretinate therapy and etretinate 
hepatitis 


P.C.vaN VoonsT VADER, L.H.H.M.DRIESSEN AND C.G. M.KALLENBERG 
Departments of Dermatology and Immunology, University of Groningen 


Three patients with basal cell nevus syndrome (BCNS) and multiple basal cell carcinomas were 
treated with oral etretinate (Tigason), approximately 1 mg/kg daily. 

The number and size of the carcinomas were noted and photographed. Clinical suspicions 
were confirmed by histology as much as possible. 

The immune response was investigated by assessing the reaction to the primary test 
immunogen Helix pomatia haemocyanin, lymphocyte stimulation tests with recall antigens and 
mitogens, PHA-induced lymphocyte cytotoxicity and the semi-quantitative DNCB-test. 

Two patients were treated for 7 months, one patient for 4 months. The number of lesions 
suspected to be basal cell carcinomas smaller than approximately 10 mm in diameter decreased 
in all three patients. Larger carcinoma generally did not change in size. New basal cell 
carcinomas were not observed during the period of treatment. Within 4 months after 
discontinuation of treatment in all three patients recurrences were noted of carcinomas which 
seemed to have disappeared clinically during treatment. 

One patient developed a biopsy-proven hepatitis. Circumstantial evidence (recurrence of the 
hepatitis after re-introduction of the drug, no serological evidence of a viral hepatitis) suggested 
that the hepatitis was caused by etretinate. The initial course of etretinate in this patient was 
discontinued after 4 months because of the hepatitis. The number of carcinomas, which had 
decreased considerably clinically during treatment, had returned to pretreatment level 7 weeks 
later and increased in the following months. This massive and speedy recurrence may be due to a 
change in the pharmacokinetics of etretinate because of the hepatitis. 


Conclusions. (1) Based on our results, treatment of basal cell carcinomas with etretinate alone 
cannot be recommended. (2) Etretinate may be effective in the prevention of growth of basal cell 
carcinomas. (3) A therapeutic or preventive effect of etretinate on basal cell carcinoma is 
obstructed by etretinate-induced hepatitis, possibly due to altered pharmacokinetics. (4) The 
immune response in vitro of these three patients with basal cell naevus syndrome and multiple 
basal cell carcinomas was not found to be abnormal in those tests performed. The response to the 
DNCB-test in vivo was abnormal. No consistent changes in the in vitro immune response were 
noted during etretinate treatment. 


The effect of thalidomide in the treatment of lupus erythematosus 


M.F.HASPER 
Department of Dermatology, University of Groningen 


Eleven patients with severe chloroquine-resistent chronic cutaneous lupus erythematosus were 
treated with thalidomide. Seven patients responded with a complete remission and two patients 
improved significantly. One patient did not respond to therapy and another had to be withdrawn 
from the trial because of side-effects. In six patients a maintenance dosage was necessary. 
Side-effects were minor and reversible. 

The need is stressed for optimal measures to avoid pregnancy in fertile women. 
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Does history condition the present? 


A.H.KLOKKE 
Department of Dermatology, University of Gramngen 


This question, if applied to dermatelogy, is not the obvious rhetorical one which one would 
expect. Medical mycology and cermatopathology provide us with examples in which this 
question cannot easily be answered in the affirmative. 

Early dermatology was modelled upon these disciplines which were the offspring of 
dermatologists. So far, between 1848 and 1982, more than twenty handbooks on dermatopatho- 
logy have been written, all of them except one by dermatologists. 

These facts are not reflected in the present situstion, as both disciplines tend to fade away 
from the dermatologists’ daily life. In this meeting a case of favus is presented in a 67-year-old 
woman who for years underwent immunofluorescent studies on her scarred scalp before the 
much older discipline of medical mycclogy was applied for successfubexamination. Similarly, a 
tropical patient with tuberculoid leprcsy was mistaken for granuloma annulare, due to the fact 
that the clinical picture was not corre ated with tre microscopical one. 

Most dermatologists nowadays send biopsies forexamination to general pathologists, and are 
satisfied to receive a written repor: like the one they receive from the clinical pathologist about 
the leukocyte count. They are not in a position to obey the maxim of Unna (1894) who in the 
introduction of his ‘Treatise on Histopathology of Skin Diseases’ made the point that 
dermatologists have the duty ‘te carry out clinical examination with an eye trained in 
microscopy and on the other hand t» look through the microscope with a keen clinically 
experienced eye’. 

Interrelating the clinical picture wh knowledge of the microscopic features of the same 
lesion provides for continuous postgraduate education in the consulting room. The lack of 
facilities for the dermatologist to do se deprives him of one of the roots upon which his skill 
should firmly rest. 

The rebirth of dermatopathology which nowadays we are witnessing may help to bring 
dermatopathology back into the daily ife of the dermatelogist. 


CASE REPORTS 


Traumatic swellings in Weber-Christian disease, due te multiple protease inhibitor 
deficiencies 


E.BLEUMINK AND A.H.KLOKKE 
Female, aged 27 years. 


History and diagnosis. For many yeazs the patient had complained of painful lumps on the 
arms and legs, later spreading to the mammae, gluteal area and back, which disappeared, 
sometimes discharging fluid, leaving depressed scars. Apert from these nodules the patient was 
found to develop enormous swellings efter relatively minor trauma. No fever or arthritis was 
found to occur. No internal patholegy could be detected. A slight leukocytosis without 
eosinophilia and a decrease of C3 could be detected during the active phase. Histopathological 
pictures (of biopsies from nodules? were compatible with nodular panniculitis in its first acute 
inflammatory stage (Weber-Christ:an stage I). 

Studies of mediator system. Biochemical examination ef the clotting, fibrinolysis, kallikrein 
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and complement systems of this particular patient showed, besides a slightly depressed C3 level, 
multiple plasma protease-inhibitor deficiencies (Table 1). 


TABLE I. Serum levels of plasma protease inhibitors 





Patient Normal values 
Alpha-l-antitrypsin 0:278-0'400 = 2-170 + 0-720 
Anti-trypsin activity 0074-0229  1'251:t0:266 


Anti-chymotrypsin activity 0-000-0-172 — 0:701 50:332 


Phenotyping of alpha-l-antitrypsin revealed a Pi ZZ homozygote. In family members 
MZ-heterozygotes were found. Anti-chymotrypsin deficiencies were also detected in family 
members. 

Comment. In addition to the findings of Rubinstein (1977) and Warter (1972) the present 
results strongly indicate that protease inhibitor deficiencies may predispose to or aggravate the 
course of panniculitis. 
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Woolly hair naevus with triangular hairs 
M.F.HASPER AND A.H.KLOKKE 
Female, aged 22 years. 


History. Since birth she had noticed a ‘strange patch’ on the scalp but she had no other 
physical complaints. 

Examination. Above the left ear was a sharply demarcated patch, approximately 5 cm in 
diameter, of scalp hair that was different in shape and consistency from the surrounding normal 
straight, fair hair. The hair in the affected area was darker in colour and the hair itself was 
thinner, softer and curly. 

Complete physical examination revealed no abnormalities. 

Light microscopy of affected hairs. There was irregular distribution of pigment, with torsions 
and narrowings, a normal anagen-telogen ratio, and several dysplastic hair roots. 

Scanning electron microscopy of affected hairs. There was decrease of the hair diameter. In 
several places the structure of the cuticule was disturbed. There was twisting of the shafts, with 
torsion of the hair around the long axis at irregular distances (90-360). There were longitudinal 
grooves, often several together on the same hair shaft (Fig. 1). There were ovoid, triangular and 
irregular formed cross sections (Fig. 2). 

Investigations. No abnormalities in blood cell count, ESR, liver function, renal function and 
urinalysis were noted. 

Treatment. No treatment was given, as the lesion did not cause any problems to the patient. 

Comment. Our patient had no linear naevus elsewhere on the body, as is often reported in the 
literature. The triangular cross section and canaliform dystrophy, as reported in spun glass hair 
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FIGURE 1. Woolly hair naevus. Electron microscope photograph of an affected hair 
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FIGURE 2. Electron microscope photograph of a cross section of an affected hair. 
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(*uncombable hair"), have not, to our knowledge, previously been reported in patients with 
woolly hair naevus. 


Leprosy, borderline-lepromatous, and cytomegalovirus infection 
].A.Kruyt, A.H.KLOKKE, H.W.ROENHORST AND T.H.THE 
Male, aged 53 years. 


History. This Indonesian patient has been living in the Netherlands almost continually for 30 
years. He left Indonesia in 1951. At that time he seems to have had a white spot on his right 
cheek. In 1979 he visited Indonesia for several weeks. In August 1980 a coronary-bypass 
operation was performed in Geneva. In September 1980 the patient noticed red, elevated spots 
ön his face which spread to the trunk. 

Examination. The face showed red-brown, confluent plaque-like lesions. Some similar 
lesions were found asymmetrically on the trunk apart from some lightly hypopigmented 
macules. The nerves were not thickened. There were no functional disturbances. There was no 
loss of sensitivity, except on the lateral side of the lower left leg. 

Investigations. Screening of haematological, renal and hepatic functions revealed no 
abnormalities, except a slightly elevated ESR (28 mm/h). W. R. negative. Immunoglobulins 
normal. Chest X-ray normal. Antibodies cytomegalovirus (February 1982)—CMV-EA 
1:2560, CMV-LA 1: 10.240. CMV-induced lymphocyte transformation tests: low reactivity of 
patient's lymphocytes against CMV-virion antigens and virtually negative reactivity against 
CMV -cell membrane antigens. Lymphocyte reactivity against different mitogens (PHA, Con A 
and PWM): abnormal low response, especially against Con A. Mixed lymphocyte culture: 
normal response. 

Histology. A biopsy from a lesion on the face shows large histiocytic infiltrates with an 
admixture of lymphocytes. By Wade-Fite staining numerous bacterial rods, partly in clusters, 
are seen. Also granular rods ( + 30%) and granules (+ 10%) are seen. 

Treatment. Rifampicin, 600 mg daily, isoprodian, two tablets daily (one tablet contains 
isoniazid 175 mg, protionamid 175 mg, dapsone 50 mg), pyridoxine 20 mg daily. 

Comment. It is unlikely that this patient acquired his leprosy in the Netherlands. It is possible 
that a lepromatous infection, possibly acquired more than 30 years ago, was activated because of 
a cytomegalovirus infection. This possibility is supported by our immunological studies 
showing an active CMV-infection possibly related to the defective cellular immunity against 
CMV infected cells (Schirm, Roenhorst & The, 1980). Also a depressed cellular immune status 
was found, especially a low responsiveness against Con A, which may correspond also to a 
secondary immunosuppressive effect presumably due to the active CMV-infection. We do not 
know whether our patient acquired a primary CMV-infection by blood transfusion or 
reactivation of a latent CMV-infection during the coronary bypass operation in 1980. A 
CMV-infection is known to be instrumental in depressing the immune response (ten Napel & 
The, 1980) and may be related to the immunocompromised situation of homosexuals threatened 
by opportunistic infections (Editorial, 1981a, b). 

In the treatment of bacilliferous leprosy, experience has been gained by treatment with at least 
one bactericidal drug in combination with more than one bacteriostatic drug (Klokke, 1982). It 
is hoped that in this case of lepromatous leprosy all treatment can be stopped after two or three 
years of this regimen. 
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Subacute cutaneous lupus erythematosus with polyneuropathy 
F.vAN OOSTVEEN AND P.C.vAN VOORST VADER 
Female, aged 53 years. 


History. Since 1974 this patient bas hada skin disorder, initially on the face but since 1977 also 
on the trunk and extremities There ace spontaneous remissions and exacerbations. Sunlight 
aggravates the disorder. The patiert complaims of a loss of sensitivity of both feet. 
Rheumatological symptoms are nct present. 

Examination. The trunk, especially -he back, the limbs and the face present a symmetrical 
erythematous slightly raised eruptior consisting partly of papules, partly of annular and 
polycyclic lesions, which become scaly and disappear without scarring (Fig. 3). 

Investigations. ANA positive, speck ed type (1 10?-10*). Anti-ds-DNA negative. LE-cell 
test: a sporadic LE-cell. Cryoglobulirs positive (IgG and IgM). HB a.g. and a.l. negative. 
Rheumatoid serology, lues serology negative. Leukocytes, thrombocytes, immunoglobulins, 
renal function, urine, complement (C3 and C4) nermal. 





FIGURE 3. Figurate erythematous and papular eruption on the back. 
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Histology. Epidermis with hydropic degeneration in the basal layer. Subepidermal oedema 
and perivascular round cell infiltration. 

Immunofluorescence. In one lesion, fine, discontinuous granular deposits of C3 and C1q along 
the dermo-epidermal junction and C3 deposits in some subepidermal vessel walls were 
observed. The normal skin showed fine granular deposits of IgM, C3 and C1q along the 
dermo-epidermal junction. 

Neurological investigations. 'T he existence of a polyneuropathy was confirmed by electromyo- 
graphy. 

Treatment. 'The antimalarial chloroquine was started in March 1980 and resulted in a 
complete remission of the cutaneous and neurological symptoms. In January 1981 this 
treatment was stopped. In February 1981 the neurological symptoms recurred as well as a few 
cutaneous lesions. Treatment was recommenced. 

Comment. Sontheimer, Thomas & Gilliam (1979) first distinguished a distinctive subgroup of 
lupus erythematosus called subacute cutaneous lupus erythematosus. The cutaneous symp- 
toms, which are a striking feature, consist of papular and/or annular-polycyclic erythematous 
lesions which become scaly and heal without scarring. Diagnosis may be difficult because of a 
negative investigation for anti-nuclear antibody (ANA) and negative or dubious findings in the 
immunofluorescence. Investigation for anti-Ro antibody in ANA negative patients may be 
useful. 
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Partial lipodystrophy ('facies Voltarien") and hypocomplementaemic nephritis 
E.J.KRAAaI AND W.vAN SON 
Female, aged 23 years. 


History. 'This patient is the only member of her family to have ascetic features with a striking 
depression of the surface of the cheeks. The patient seems to have had these features since the 
age of 5 years. At that age she also suffered from infections of the middle-ear. At the age of 20 she 
developed a nephrotic syndrome after an infection of the throat. A kidney biopsy was found to 
be compatible with the early stage of a membrano-proliferative glomerulonephritis. Moreover 
the patient was shown to have a marked depression of the C3-level in the peripheral blood. The 
Ca4-level was also found to be depressed. 

Examination. The face showed ascetic features with a depression of the surface of the cheeks. 
Subcutaneous fat was not palpable. A biopsy could not be obtained (Fig. 4). 

Immunofluorescence. 'The normal skin from the extensor side of the lower arm showed marked 
deposits of C3c in the subepidermal vessel walls. Immunoglobulin, C1q and C4 deposits were 
not seen. 

Investigations. Creatinine clearance—lowered (50-70 ml/min). Urine—albuminuria (3:2—6:6 
g/24 h), hematuria, leucocyturia. ANA positive, homogeneous. C3 0:267 (1:250 t 0:201). C4 
0:198 (0:325 + 0 107). Haemolytic complement CH 100 57 U (97 * 15). Haemolytic comple- 
ment alternative pathway (AP 100) 7:6 U (7 6:5) C3 nephritic factor not present. 
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FIGURE 4. “Faces Voltarien' im partial lipodystrophy. 


Comment. Partial lipodystroph* is seen mainly in the face of women and usually appears in 
childhood or during adolescence. At the time of appearance cf the lipodystrophy a lymphocytic 
panniculitis (Peters & Winkelmana, -980) may be found In about 80", of the patients with 
partial lipodystrophy, a lowered C3-level in the serum is found. In about 25-50", of the patients 
with partial lipodystrophy, a nephri-s develops some 5-20 years after the appearance of the 
lipodystrophy. Almost all patients who develop a nephritis have an abnormal complement 
profile. 

Our data indicate activation of the classical pathway of cemplement in our patient. 

In about 30% of the patients with hypocomplementaemic membrano-proliferative 
glomerulonephritis the lowered serurr Jevel of C3 is explained by the presence of C3-nephritic 
factor, an IgG auto-antibody, which i! capable of activating the complement by the alternative 
pathway. 

Partial lipodystrophy is also known t» be associated with diabetes mellitus and is thought to be 
associated with an increased risk of infections 
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Linear IgA dermatosis 
A.J.VELDERS, M.C.].M.DE JONG «wp P.C.vaN VOORST VADER 
Male, aged 35 years. 


History. For 4 years this patient had suffered from a prur:tic eruption. The individual lesions 
healed spontaneously in about 2-4 weeks. Mucosal lesions were not noticed. 
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Examination. Sparse solitary vesicles or small bullae were seen, mostly on an erythematous 
base, disseminated over the entire skin. 

Histology. Below a normal epidermis, blister formation was seen. In the blister granulocytes 
and some eosinophils were present. The dermis showed perivascular round cell infiltrates. 

Immunofluorescence. Direct IF of lesional and normal skin both show linear deposits of IgA 
along the basement membrane. Deposits of other immunoglobulins are not seen. In direct IF 
using guinea-pig oesophagus as substrate linear deposits of IgA (titre 1:80), not of IgG, are 
found along the epithelial basement membrane. 

Using bullous pemphigoid serum on a biopsy of vesiculo-bullous skin of the patient, the B.P. 
antigen was found to be present in the floor as well as in the roof of the blister, which suggests 
splitting of the epidermal basement membrane at the level of the lamina lucida (Fig. 5). 

Investigations. HLA-typing B8 DR3. Anti-reticulin antibodies, anti-gluten antibodies, 
epicutaneous tests with potassium iodide, tests for circulating immune complexes (PEG-preci- 
pitation test, C1q-binding test) negative. Vit B12, folic acid normal. Xylose resorption test 
normal. Jejunal biopsies were not performed. 

Treatment. Dapsone, 100-150 mg daily only partially suppressed the lesions. Sulfapyridine, 
500 mg daily, was no more effective than dapsone. 

Comment. Bullous pemphigoid serum was used to localize the level of split formation in the 
epidermal basement membrane. The level appeared to be at the lamina lucida as is usual in 
bullous pemphigoid. Consistent with this finding is the absence of evidence of a malabsorption 
syndrome in the limited number of tests performed. Intestinal abnormalities do not seem to be 
frequent in patients with linear IgA dermatosis (Lawley et al., 1980; Leonard et al., 1981; 
Marsden et al., 1979). However, the HLA-haplotype is similar to the typing seen in many 
patients with dermatitis herpetiformis. This HLA-haplotype seems to be related to a defective 
Fc-receptor function (Lawley et al., 1981). 


epidermis 





FIGURE 5. Linear IgA dermatosis. Cryostat section of a skin lesion treated with bullous pemphigoid serum 
(1st layer), followed by incubation with goat anti-human IgG fluorescein conjugate (2nd layer). 
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Omenn syndrome: familial retic do-endcotheliosis with eosinophilia and combined 
immunodeficiency 


A.J.VELDERS, W.Kuis, H.A.vAN Dij, S.Poppema, J.D.ErzMA, A.H.KLoKKE AND P.C.vAN 
VOORST VADER 


Male, aged 14 years. 


History. In the first months of life thi: baby showed a skin eruption of the scalp suggestive of a 
seborrhoeic dermatitis. From the age cf 1 year a widespread pruritic skin disorder developed 
with fever, lymphadenopathy, araems: and eosinophilia. Topical steroids were not effective. 
From the age of 14 months chronic Larrhoea was present. This baby was the first child of 
healthy, seemingly unrelated paren s. In their respective families similar diseases were 
unknown. 

Examination. Sharply demarcated erythematosquameus disseminated lesions were seen on 
the head, trunk and limbs. On the legs especially the lesions were more plaque-like and 
erythematous without scaling. Three small violaceous nodules were observed on the arms and 
legs. (Figs 6 and 7). 

Histology. Biopsy from a nodule showed acanthosis, an oedematous papillary layer and in the 
lower part of the dermis a dense infiltrate consisting of histiocytes, lymphocytes, eosinophils and 
mast cells. There was no epidermotrapism. 

Biopsy from an erythematous lesiom showed a sparse perivascular infiltrate of lymphocytes 
and histiocytes. 

Biopsy of a lymph node showed a picture suggestive of dermatopathic lymphadenopathy with 
enlargement of the paracortical arezs with an increase ef histiocytic cells besides many 
lymphocytes with irregular nuclei, large blasts with basophilic cytoplasm, eosinophils and mast 
cells. ; 

In the follicles the stain for ecto-5-nucleotidase was hardly visible compared with a very 
prominent staining in a normal contrc! lymph node. Bone marrow biopsy was normal. 

Electron microscopy. No Langerhans cells were found in the biopsy from a cutaneous nodule 
and in the lymphnode. 

Investigations. Anaemia, leukocytoss (WBC 20.coo/mm?) with 30% eosinophils. Liver and 
kidney functions normal. Total protein and albumen decreased. No albuminuria. X-ray of 
chest, skull and pelvis normal. Liver end spleen scan normal. 

Immunological investigations. Daring hospitalizatien of the patient the IgG and IgA serum 
levels dropped to abnormal values, possibly because of less of globulins through the skin. IgM 
levels remained normal. IgE levels were not elevated. Lymphocyte transformation tests by 
mitogens and recall antigens repeated * resulted in only a limited stimulation. Phagocytosis, 
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FIGURE 6. Omenn syndrome. Seborrhoeic dermatitis-like lesions on the face. 


opsonizing potential and granulocyte chemotaxis were normal. Percentage T-lymphocytes 
peripheral blood normal. Percentage B-lymphocytes peripheral blood decreased (one sample). 
On the surface of peripheral blood lymphocytes ecto-5-nucleotidase appeared to be present only 
in a very limited amount compared to a control. The lymphocytes of the parents showed a 
normal amount of ecto-5-nucleotidase. 

These investigations suggest the presence of a combined cellular and possibly also humoral 
immunodeficiency in this patient. 

Treatment and progress. Shortly after hospitalization the patient developed erythroderma with 
severe pruritus. Septicaemia occurred several times. The lymphadenopathy increased mar- 
kedly. At the age of 20 months the patient died of ‘toxic shock’. 





FIGURE 7. Erythematous slightly elevated lesions on the leg. 
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Autopsy. The infiltrative abncrmalities were restricted to the skin and the lymph nodes. 
There was lymphocytic depletion of zhe thymus. 

Comment. Omenn (1965) first described a familial, probably autosomal recessive, syndrome 
consisting of an immunodeficiency, a zhronic skin eruption resembling the Letterer-Siwe type 
of histiocytosis X, hepatosplenomegaly, eosinophilia and histiocytic infiltration of the lymph 
nodes. Whether the immunodeficiendies in this syndrome result from the infiltrative disorder, 
or should be considered as the prima-y abnormality, is unknown. 

Cohen et al. (1980) observed a deceased presence of ecto-s-nucleotidase on the peripheral 
lymphocytes of one of these patients. A clear interpretation of this observation is not possible. 
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Cutaneous malignant epidermotropic lymphoma, possibly of monocytic origin 
E.J.KRaar, S.PoPPEMA, P.C.vAN Voorst VADER, H.M.G.DoEGLAs AND M.C.J.M.DE JONG 
Male, aged 53 years. 


History. In July 1980 the first cutaneous lesion was observed on the right upper leg. 
Subsequently an increasing number of new lesions spread over the entire skin. 

Examination. (September 1980. Ths revealed an apparently healthy man apart from the fact 
that disseminated over the entire skis, infiltrated erythematous and erythemato-squamous, 
partly annular plaques were observed. The primary lesion on the right upper leg had grown into 
an ulcerating tumour. A tumour was seen on the tongue. Abnormal lymph nodes were not 
palpable. Liver and spleen were of no-mal size. 

Investigations. WBC 5,800/mm' wit: normal leukocyte differentiation. A monocytosis in the 
leukocyte differentiation was never ooserved. In Apri! 1981, using alpha-naphthylbutyrate 
esterase staining of the mononuclear leukocytes of a Ficell-Hypaque prepared buffycoat, 60% 
of the cells appeared to be monocytes versus 15 + 7-47, in controls. Chest X-ray, abdominal CT 
scan, liver and spleen scan and marrow biopsy were normal. 

Histology. Cutaneous biopsies showed a dense infiltration of the epidermis with blast-like 
cells. In tumours, infiltration of the dermis was also seen. A biopsy of the tumour on the tongue 
also showed an epidermotropic infiltrate with these atypical cells. An inguinal lymph node 
showed an active paracortical area, where tumour cells similer to those in the skin were found 
sporadically. 

DNA-histogram. In imprint preparacions of skin lesions an abnormal increase in the triploid 
and tetraploid range was observed. 

Enzyme histochemistry. The tumour ceils showed a paranuclear area with granular acid 
phonuclear leukocytes and natural killer ceils (OKM 1 and 2) and Ia-like antigen (OKI 1) were 
all negative. 

Immunohistology. Anti-Ig antibodies, monoclonal anti T-lymphocyte antibodies (OKT 1, 35 
4, 5, 6, 8 and 11) and monoclona! antibodies against peripheral blood monocytes, polymor- 
phonuclear leukocytes and natural killer cells (OKM : and 2) and Ia-like antigen (OKI 1) were 
all negative. 
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Electron microscopy. The cytoplasm of some of the atypical cells contained several 
electron-dense lysosomes. There was no striking indentation of the nuclei. Langerhans granules 
Were not observed. 

Treatment and progress. After an initial remission with COP-courses (cyclophosphamide, 
oncovin, prednisone) the disease was progressive despite chemotherapy with methotrexate with 
leukovorin rescue, bleomycin and a podophyllin derivate and addition of adriamycin to a 
COP-course. There was an enormous growth of some of the tumours. Eventually cerebral 
ánvolvement developed and the patient died in August 1981. 

Autopsy. Multiple skin tumours. Tumour in left testicle. Large numbers of tumour cells in 
the cerebro-spinal fluid. 

Comment. Enzyme histological, immunohistological and electron microscopic investigations 
- virtually exclude a T-cell lymphoma and suggest that the tumour cells might be of monocytic 

origin. Acute monocytic leukaemia produces cutaneous and mucous membrane involvement. 
Initial cutaneous involvement and a delayed leukaemic appearance of acute monocytic 


^ Jeukaemia has been described (Burg et al., 1978). The epidermotropic infiltrate of the Pagetoid 


E ‘reticulosis of Woringer-Kolopp is supposed to contain T-lymphocytes as well as histiocytes. 
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Scalp surface lipid 


Str, Saint-Leger and Leveque (British Journal of Dermatology (1982) 106, 669) describe a method for the 
measurement of skin surface lipid on the scalp. We agree that the Lipometre technique is suitable for this 
type of measurement, but feel that the method described in the paper is imprecise and contains a serious 
error. 

Due to the inherent symmetry of the integument, validation of sebum excretion rate studies has been 
performed by comparison of measurements taken from the left and right sides of the body (Cunliffe, 
Kearney & Simpson, 1980). We have performed left/right studies of sebum production using a Lipometre 
and 6 mm coarse-ground sapphire sampling plates in two series of fourteen and twenty-seven subjects (to 
be published). In the first series the scalp was prepared for measurement by cutting the hair close to the 
scalp with scissors as described by Saint-Leger and Leveque (1982). The casual level was measured on the 
leftand right sides of the temporal region of the scalp with a correlation coefficient r = 0:75 (P « 0-01). Lipid 
was allowed to accumulate for 3 h and resampled at the same sites to give a value for sebum excretion rate 
which correlated similarly (r = 0-68, P « 0:05). These correlations although significant were not of the same 
order as corresponding left/right correlations found on forehand skin (r-0 88, P<o-001; Cunliffe, 
Kearney & Simpson, 1980) or on scapular back skin (r=0-86, P<o-001; Simpson, unpublished 
observations). The reason for these relatively poor correlations seems to be due to poor preparation of the 
scalp. The ‘follicular pattern’ which is unobtainable by the method of Saint-Leger and Leveque and is 
considered to be an essential starting point for sebum excretion rate studies (Strauss & Pochi, 1961; 
Cunliffe & Shuster, 1969; Cunliffe, Kearney & Simpson, 1980), may be achieved if the hair is cut by 
scissors and then shaved close to the scalp followed by ‘blotting’ with absorbent tissue. In a study of 
twenty-seven subjects with scalps prepared in this way a high left/right correlation (r = 0-91, P «o-oor) 
was achieved for a 3 h sebum excretion rate. Casual level measurements are impossible with this technique 
as shaving removes a variable amount of surface lipid. 

Photometric methods for the measurement of skin surface lipid require the establishment of a partition 
coefficient between the skin surface and the sampling plate. We believe that the method described by 
Saint-Leger and Leveque contains a serious sampling error due to the failure of close approximation of the 
sampling plates to the scalp. 


Department of Dermatology, N.B.SIMPSON 
Royal Infirmary, A.MARTIN 
Glasgow 
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Annular vasculitis in sarcoidosis 


Sir, The recent report by Branford et al. of an annular vasculitis occurring in sarcoidosis (British Journal of 
Dermatology (1982) x06, 713) resembles very closely a patient who presented to this hospital in 1981. 
Case Report. A 30-year-old lady had a 2-week history of arthralgia, erythema nodosum and 
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erythematous, annular plaques over both wrists. Ske hac recently kad several episodes of what she felt was 
a flu-like illness but has been otherwise previously fit. There were no symptoms or signs of eye disease. 

Routine biochemistry and blood pictu:e were normal but the ESR was ever 100 mm/h. Chest X-ray 
showed bilateral hilar lymphadenopathy with clear lung fields. Further investigations showed a normal 
ASO titre and negative throat swab. Viral studies indicated a recent influenza A infection not thought to be 
related to her present problem. Serum anc urinary calcium were nermal, HBsAg and autoantibodies were 
negative and protein electrophoresis showed increased zz globulins only. C3 was raised at 2668 mg/l 
(normal range 840-1652) as were PEG precipitable complexes at 187.2 ug/ml (normal range < 100). Lung 
function revealed normal volumes but witk impaired gas transfer consistent with sarcoid. Mantoux 1/1000 
was negative. A biopsy from the lesions or the wrists showed leucocytoclestic vasculitis and a subsequent 
Kveim test was positive. The serum angiocensin converting enzyme (ACE) was raised at 62 nmol/ml/min 
(normal range 16-52). 

She was give only symptomatic treatment with aspirin and over the next few months her skin lesions 
cleared spontaneously leaving only post-ir fammatory hvperpigmentatior. The ESR became normal and 
the hilar lymphadenopathy disappeared. 

The clinical history, the positive Kveim (false positive Kveim tests are rare, Poole 1982) and the raised 
angiotensin converting enzyme activity are strong evidence for a diagnosis of sarcoid in this patient. There 
are many similarities to the patient described by Branford er al. (1982). Both patients had similar clinical 
findings with an acute onset of the disease, markedlv elevated ESR and raised x, globulins and a rapid and 
spontaneous improvement. 

Circulating immune complexes have been shown in sarcoid (Mel. Johnson et al., 1980) and there is 
evidence in our patient for their presence. When they have been detected in sarcoid this has usually been 
associated with a high ESR (Geraint James, 1979). 


Department of Dermatology, J.A.MILLER 
The Middlesex Hospital, M.McI.JOHNSON 
Mortimer St, 

London, WIN 8AA. 
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Immune responses in chronic dermatophyte infections 


Sir, We read with great interest the excellent paper by R.].Hay and G.Shennan on immune responses in 
chronic dermatophyte infections (British Journal of Dermaiology (1982) 106, 191-198). 

It might be of interest in this context to mention chat the main conclusions on hyporeactivity of 
lymphocytes in patients with T. rubrum infections and in patients with chronic dermatophytosis are in 
accordance with our own findings (Kaamaz. Petrini & Wasserman, 1979). Furthermore, we observed a 
discrepancy between skin and lymphocyte reactivity, i.e. most patients with chronic infections were 
anergic to purified trichophytin in skin tests, while their ivmphocytes responded to the same antigen. We 
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concluded that a partial dysfunction of the cell-mediated immune response could be responsible for 
chronic dermatophytosis. Our recent studies on T-cell subpopulations indicate a relation between the 
severity of the disease and a decreased proportion of T-helper cells with concomitant increase of 
'T-suppressor cells. Further studies to clarify these problems are in progress. For those interested in this 
research area we add some pertinent references. 


Department of Dermatology, T. KAAMAN 

C Sédersjukhuset, Stockholm B. PETRINI 
Central Microbiological J. WASSERMAN 
Laboratory of Stockholm, 


“County Council, Stockholm, 


i Sweden 
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Book Reviews 


Dermatology for the House Officer. Peter J.Lynch. (1982) Baltimore/London: Williams and Wilkins. 
Pp. 277. Price U.S. 89.95. 


This handy book is one of the series ‘For the House Officer’. In the preface the author states that this is a 
working book, written for medical students and house officers who find that dermatology must be learned 
by caring for patients. It is designed to be carried to the clinical setting where it can be quickly used to 
establish a list of differential diagnoses. There have been a number of text books based on the 
problem-orientated approach but most have failed, probably by trying to include too much. This, 
however, succeeds admirably. The author does not attempt to cover the whole of dermatology but 
concentrates on the relatively small number of diseases which comprise the very large proportion of cases 
seen by the dermatologist. In his extensive experience, he finds that fifty dermatological conditions account 
for 95% of all office visits for skin disease. These are given under their main presenting features together 
with a further fifteen included because of their seriousness, contagiousness or treatability. 

'The first section deals very adequately with basic principles of skin diseases. 'The next deals with 
problem-orientated diagnoses listed under such headings as the vesiculo-bullous diseases, skin coloured 
papules and nodules, yellow lesions, vascular reactions, etc. The final section deals succinctly with 
common problems in differential diagnosis and the last two chapters are general signs of systemic disease 
and specific signs of systemic disease. Each section has a short but comprehensive bibliography and there 
are appendices of major reference books, atlases and recent reference monographs. 

'The vast clinical experience of the author is evident. His description of diseases is lucid and short and, in 
spite of careful search, I found nothing with which I disagreed, including his inclusion of keratoacanthoma 
in the section of squamous carcinoma. This book should be readily available in the library of all busy 
general hospitals, and those who are considering the possibility of becoming dermatologists will find it 
stimulating and invaluable. This review copy is now in the library of the busy general hospital in which I 
work. 

RENWICK VICKERS 


Lymphoproliferative Diseases of the Skin. Edited by M.Goos and E.Christophers (1982) Berlin, 
Heidelberg, New York: Springer Verlag. Pp. 296. 149 Figs. Price U.S. $45.70. 


A very successful International Symposium on Cutaneous Lymphoma held in Kiel in February, 1981 
"forms the basis of this volume which includes the clinical and investigative communications presented at 
the meeting. 

For many, particularly in Europe, Kiel is the centre of the lymphoma world; thus numerous valuable 
contributions from Professor Lennert's group, particularly relating to the biology of T and B lymphocytes 
and the immune system, are encompassed in the first chapter of this book. Further chapters discuss 
pathogenesis of lymphoma, morphology, immunopathology and clinical aspects, and a separate chapter is 
devoted to the controversial subject of pagetoid reticulosis. 

While the application of new techniques, amply discussed in this text, is gradually producing a logical 
classification of lymphoma and solving many individual questions, it is interesting to examine the progress 
of the co-operative study groups whose investigations are detailed in the final chapter. Mycosis fungoides, 
the dermatologists' own lymphoma, is a rare disease. The co-operative studies of several European 
countries are compiling much needed statistical data relating to staging, prognosis and treatment. Results 
of this work are not prominent in the British dermatological literature and for this reason the final chapter 
on Lymphoproliferative Diseases of the Skin is noteworthy. 

The ‘proceedings’ of a Symposium inevitably varies in quality, depending on the individual 
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contributors. Nevertheless Dr. Goos an2 Professor ‘Christophers must feel satisfied that their editorial 
effort has produced a logical and interest ng account c£ the advances in cutaneous lymphoma up to 1981. 
D.M.MACDONALD 


Progress in Diseases of the Skin. Voume r. Edited by Baul Fleischmajer (1981) New York: Grune 
and Stratton, Pp. 280. Price U.S. $39.50 


Raul Fleischmajer, professor of dermatolegy at the Mount Sinai Medical Centre, New York, is an eminent 
and highly respected clinical and scient:f& researcher in the-field of collagen and connective tissue. His 
editorial task in producing volumes entzied ‘Progress in Skin Disease? is far from easy. What is the 
significance of “Volume 1’? Will later vokimes update the contents of the first, or will different areas of 
progress be discussed? Progress in mecical science, including dermatology, is currently very rapid. 
Consequently inevitable delays in beok peblicaticn compounded by delays in reviewing would suggest 
that much of the data would be outdated by the time that the review is read. 

Individual chapters include contribucions on keratinization, Langerhans cells, prostaglandins in 
immunological responses, lysosemes, immune compiexes. collagen, lymphokines, dermoepidermal 
junction, T lymphocyte-epidermal interaction, porphyrias, ailergic vasculitis and retinoids—an impres- 
sive list and very topical. 

I was very familiar with the content ef some of the chapters, and thus was able to recognize that 
considerable progress had been made in “hat area since the time of writing. Furthermore, in writing of 
progress, essential background, often vezerable, has o? necessity been included. Other chapters were 
unfamiliar ground, with much new informetion to be gleaned. I remained conscious however that all this 
new refreshing information of progress czzried me threugh only te abour 1980. 

Professor Fleischmajer has certainly selected exciting areas of progress that are currently in vogue, and 
as none of us are experts in everything, one cannot help but be further informed by reading this thoroughly 
digestible book whose every chapter is coatributec by an expert. 

D.M.MacDoNALD 
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Alphosyl range is non-staining and free from 


unpleasant odour. Further information is 


auae Sal contains hydrocortisone for 
conditions where flare-ups occur. (Hydrocorti- 


ALPHOSYL APPLICATION PC 





sone is recognised as being safer than fluorinated 


steroids such as betamethasone). 





EATE 
FULLER FREEDOM FROM PSORIASIS 





Alphosyl helps you bring them out 


of hiding with an effective and highly acceptable 
za 9 N24] is especially beneficial for 


Psoriasis is a solitary condition. It has been 


reported that “. . . patients lives can become 


Eze iNtejiel is ideal for chronic/ 





completely taken over by manoeuvres designed 
to avoid exposing their affected skin to the 
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OUR NEW 
CLINICAL PHOTO-IRRADIATOR 


SUITABLE APPLICATIONS: 


€ Action spectrum in idiopathic 
dermatoses. 


€ Clinical assessments of 
parphyric photosensitivity. 


€ Actinic reticuloid and solar 
urticaria. 


IMPORTANT FEATURES: 
€ High intensity source. 


€ Ultraviolet and visible 
radiation. 


€ Controlled exposure. 


€ Flexible UV-transmitting light 
guide. 


€ Robust, easy-to-use 
instrument. 


Photosensitivity studies of the skin are a3scorming inzreesingly important in the investigation and 
management of photodermatoses. Applied Photophysics new model UVSC is designed for quantitative 
studies of light induced reactions on skin. 


A li d Further intostmatióe or request from 


Photophysics- 


20 Albemarle Street London V/1X 2HA 
Tel. 01-493 4194 Telex 253641 (Photon G; 











NOTICE TO CONTRIBUTORS. 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin, Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice, However, the rapid development, during the past twenty years, of research 
on the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes signed 
editorials reviewing, primarily for the benefit of the clinician, advances in laboratory research, and also reviews of 
recent advances in such aspects of dermatology as contact dermatitis, therapeutics and drug reactions, Other 
regular features include book reviews, correspondence and society proceedings. The Journal is the official organ 
of the British Association of Dermatologists and also of the Netherlands Association for Dermatology and 
Venereology, but it attracts contributions from all countries in which sound research is carried out, and its 
circulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is covered by Current Contents, ISI] 
BIOMED, Science Citation Index and ASCA. 


Manuscripts should be sent to the Editor, Dr J.L.Burton, Dermatology Department, Bristol Royal Infirmary, 
Bristol BSz 8HW. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, 
and bear the title of the paper, name and address of each author, together with the name of the hospital laboratory 
or institution where the work has been carried out. The name and full postal address of the author who will be 
responsible for reading the proofs should be given on the first page. A duplicate copy, complete with figures, tables 
and references, should be sent, since in many cases two referees are consulted. The author should keep a carbon 
copy of his manuscript. The Editorial Board reserves the right to make literary corrections, 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldly names and should not be used at all unless the names occur 
frequently. In the title unusual abbreviations should be identified, in the introduction and discussion they should 
be used sparingly. Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) mi 
milligram(s) (107?g) mg second(s) s gravitational acceleration g 
microgram(s) (10 ?g) ug cubic millimetre(s) mm? micrometre(s) um 
nanogram(s) (107?g) ng millimetre(s) mm per cent pA 
picogram(s) (ro^ '^g) pg millicurie(s) mCi isotopic mass number placed as ***I 
hour(s) h milliequivalent mmol 


‘These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbre- 
viations, A Guide for Biological and Medical Editors and Authors (1971) The Royal Society of Medicine, London. 


Illustrations should be referred to in the text as ‘Figs’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black ink on white paper on feint-ruled graph paper and should be about twice the size of the final 
reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accompanied 
by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be type- 
written on separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author's work should be referred to; exhaustive lists should be 
avoided. References should be made by giving the author's surname, with the year of publication in parentheses, 
When reference is made to a work by three authors, all names should be given when cited for the first time and 
thereafter only the first name adding er al., e.g. Blackett et al. (1952); for four or more authors, the first name 
followed by et al. should be used on all occasions, If several papers by the same author and from the same year 
are cited, a, b, c, etc., should be put after the year of publication, e.g. Blackett et al. (1952a) or Blackett et al. 
(1952a,b). All references should be brought together at the end of the paper in alphabetical order. References 
to articles and papers should mention: (1) name(s) followed by the initials of the author(s); (2) year of publication 
in parentheses; (3) title of paper; (4) title of journal in full; (5) volume; (6) number of the first page of the 
article, Thus: CUNLIFFE, W.J. & SHUSTER, S. (1969) The rate of sebum excretion in man. British Journal of 
Dermatology, 81, 697. References to books and monographs should include: (1) author(s) or editor(s); (2) year of 
publication; (3) title; (4) edition, volume etc.; (5) page referred to; (6) publisher; (7) place. Thus: BEARE, J.M. & 
Wiison Jones, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology (Ed. by A.J.Rook, D.S. Wilkinson 
and F.J.Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 


Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
*manuscripts") and should be returned to the Editor within three days. Major alterations from the text cannot be 
accepted, . 
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OLLIENT FOR 
DRY SKIN 
CONDITIONS. 


Prescribing information 


Presentation 

POS blue/green liquid emission 
containing 

Benzatkonium Chloride B RS 2:596; 
Liguid Paraffin B P. 25.0% 
isoptopyl Myristate BPC 

Uses : 

An aid in the treatment of dry skin 


: y 
associated with eczema: 
ichthyosis Of xeroderma 


Directions 
Aways shake bolle before use 
in the bath 
Add 2-3 capfuts to a 6-8 inch path 
obwarm water. For infant bathing 
use 1-2 captuls. Soak tor 5-40 
minutes. Pat dry 3 
Qn heskin 
Ruba smal omountotundiuted 
emolient into 1he dry areas of skin 
untrabsorbed 
Contra-indications, warnings, etc. 
Keen away from the eyes 
take care lo avoid sipping mthe 
boh 
Package quantity 

and pts HS Price 

: 3 polythene bo! 
10mi measuring cap. 
PLOT73/0086 PA27 uum 
further information ost ble 
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Alpha Keri the 
masterpiece in oils 





= restores skin's suppleness and * suitable for patients of all ages, from 
elasticity infants with eczema to geriatric 

= relieves pruritus i» minutes cases with senile pruritus 

& optimum dispersion ir water for 
effective therapy = eliminates the need for soap 


Further information is avaif abl tr 
medical profession on request 


~ BRISTOE MYERS DIRM AIO OCC ALS 


— KERI 


LANOLIN 30*« MINERAL OIL 91 7 


therapeutic hath oil 





ION OF BRISTC MYE 
Road: Langley. Sloug 





Common Disorders 
of the 


Scalp. 


They all. 






1. Psoriasis of the Scal = 2 Seborrhoele Dermatitis of the 
S 3. Pityriasis Capitis (Dandruff) 


Polytar Liquid 


Tar B.P., Cade Oit B.P.C., Coaltar B:P.C.., 
Arachis Oil extract of crude coal tar) Oleyl aicohaly 


Acknowledged as ideal for 
long-term control. 





S T! n fi H a 
Prescribing Information seborrhoea, dandruff, eczema and pruritus. They are i 
bing rmatio Mie removal ol pacies 3 Packs and Prices 
id in reatment of psoriasis 


Presentation 
ic tar Dosage and Administration The 


Polytar P 


Product Licence Number 


Contra-indications , warnings, etc. Ni Stietel Labora 


Pharmaceutical Precautions Store Wellcroft Roc 


» = 


Psoriasis is a solitary condition. It has been 
reported that “. . . patients lives can becom: 
completely taken over by manoeuvres designed 
to avoid exposing their affected skin to th 
public eye’”' Alphosyl helps you bring them sut 
of hiding with an effective and highly acceptable 
range of treatments. 


Ana ONINKO] is ideal for chronic 


generalised psoriasis. 
2219: (0,2, 4] is especially beneficialifor 


flexural psoriasis. 


S te ER oc 

ase ua is a pleasantly 
scented shampoo for psoriasis of the scalp and 
dandruff 


ASELOM contains hydrocortisone for 
conditions where flare-ups occur. (Hydrocorti- 
sone is recognised as being safer than fluorinated 
steroids such as betamethasone). 

Jnlixe dithrano! based treatments, the 
Alphosyl range is non-staining and free from 
unpleasamt odour. Further information is 

available on request. 









9}PAOWIOG 


*roscribing information 


hosage and administration 

Apply sparingly once or twice daily until improvement occurs. 
ireatment should not be continued for more than four weeks 
without review. 

bide effects 

fth all topical corticosteroids local atrophic changes may 
sossibly occur following prolonged and intensive treatment 
also, prolonged use of large amounts ar treatment of 
axtengive areas may produce the features of hypercorticism. 
“his is rore likely to occur in infants and children, and with 
scclusion, In infants, the napkin may aci as an occlusive 
liressing. 

Proved me weekly dosage of Dermovate is less than 50 
grams in adults, any pituitary-adrenal suppression is likely to be 
"ansient with a rapid return to normal values once theshort < 

hOUrSe of steroid therapy has ceased. The same applies to 

ishildren given proportionate dosage 


Because it's strong... 





it works on even long-standing, stubborn 


difficult dermatoses. 


Because it's strong... 
it works quickly, so minimising the risk of 


steroid side effects. 


Because it's strong... 
it needs to be used only sparingly and | 


infrequently. 


Because it's strong... 
it often gives prolonged periods of 


remission. 


C Thus, using a potent steroid for a short 
duration is usually safe and often produces 
results, whereas using a weak topical steroid 


indefinitely does not. 9 





(clobetasol propionate) 


Its strength is its strength 


in the untikely event of signs of hypersensitivity appearing, 
application should stop immediately 
Rarely treatment of psoriasis with corticosteroids (ar its 
withdrawal ought to have provoked the pustular form of 
the disease 
Precautions 
Long-term continuous therapy should be avoided. particularly 
inintants and children in whom adrenat suppression can Occur 
even without occlusion. The face, more than other areas of the 
body, may exhibit atrophic changes after pr olonged treatment 
with potent topical corticosteroids. 
Appropriate chemotherapy should be used whenever 
infection of the skin is present. Any spread of infection requires 
withdrawal of topical corticosteroid therapy. In general topical 
steroids should not be used extensively in pregnancy, ce. m 
large amounts or for protonged periods 

ons 





Rosacea. acne and peri-oral dermatitis. Bacterial, fungal or viral 


diseases of the skin. Hypersensitivity to the preparation. 


Fry L. Br Med J 1982: 284:1093 —10 

















Basic NHS cost 

(exclusive of VAT) 

Dermowvate Cream or Ointment 25 gram tubes £2.07 (alse 
available in 100 gram tubes). 


Presentation Productlicence 
number 
Dermovate Cream: 4/0219 
Dermovate Ointment: 4/0220 
Glaxo Leaders in topical 
steroid therapy 


Further information on Dermovate is available from: 
Glaxo Laboratories Limited 

Greenford, Middlesex UBG OHE 

Dermovate is a Glaxo trade mark 





G. Burg, O. Braua-Falco 


Cutaneous Lymphomas, Pseudo- 
lymphomas, and Related Disorders 


With the collaboration of H. Kerl, | .-D. Leder, C. Schmoeckel, H.M. Wolff 

With the assistance of M. Leider as editoru consultant 

1982. Approx. 56 color and 150 black-and-white figures im 600 separste illustrations, approx. 26 tables. 
Approx. 550 pages. 

Cloth DM 360,- (approx. US S 15020 

ISBN 3-540-10467-4 


Contents: Introduction. - Methods ol 
Study of Lymphocytes. - Morphology of 
Cells. - Enzyme Cytochemistry: Diagros- 
tically Relevant Facts. - Demonstratioa of 
Immunologic Markers for the Identifica- 
tion of Lymphoid Cells in Cutaneous 
Infiltrates. - Patterns of Cellular Infiltr.tes 
in Cutaneous Lymphomas. - Classificadon 
of Malignant Non-Hodgkin's Lymphomas 
Pathology, Hematology, and Dermato- 
logy. - Small Lymphoid Cell Lymphomas 
with Band-like T Cell Pattern (Mycosis 
Fungoides Type). - Small and Mixed 
Small and Large Lymphoid Cell 
Lymphomas with Nodular B Cell Panen 
(Reticulosis Type). - Large Lymphoid Cell 
Lymphomas with Diffuse Non-B, Non-T 
Cell Pattern (Reticulo- and Lymphosar 
coma Type), - Cutaneous Manifestatioas 
of Burkitt's Lymphoma. - Cutaneous 
Manifestations of Hodgkin's Disease. - 
Leukemic Lymphomas/Leukemias. - 
Diseases of the Mononuclear-Phagocyt 
System: Tumors and Tumor-Like Dis 
orders. - Cutaneous Pseudolymphomas - 
Miscellaneous Diseases Clinically 

ese ng o ciate ) ane 5 é . . 
teen fone duke mea Based on extensive clinical and experimental studies, this atlas is 
Subject Index. - References addressed to all scieatists and physicians interested in lymphoprolifera- 

ve Ciscrders, especialy those with primary, exclusive, or predomin- 
mily cutaneous involvemen 





ypical wtracpidermal Parier miroa^sesses filled with mononuclear cells of various 
‘pes oad sizes Note sighi spongiosi. ofthe epidermis 


The beok opens with < discussien of current developments and contro- 
2rsies in lymphoma cassification. This is followed by descriptions of 
»utinc and special investigatory techniques. The major portion of the 
tlas s cevoted to the Illustration and concise explanation of the 
I sorders themselves 

tach caapter concentrates on one disease, giving its clinical features, 

hestology, typical cytechemical, immunological, and electron micro- 

seopic »*esentations and a summary of its most important peculiarities. 

[he chaoters are arranged ina practical sequence (according to histo- 

morphological pattems to aid ir. diagnosis and list the synonyms of 

the marr lymphoma ~assifications 


Springer-Verlag Berlin Heidelberg New York 











minocycline hydrochloride 


50mg bd. 


helps to minimise the risk 
of permanent scarring 


Dosage Adults and children over 12 years. One tablet twice daily Minocin may be taken with meals. Treatment of acne should be continued for a minimum of six weeks. 
Contra-indications Known tetracycline hypersensitivity Systemic lupus erythematosus. Precautions Absorption is impaired by iron and antacids containing calcium, 
magnesium and aluminium salts. Warnings and side effects Gastro-intestinal disturbances are the side effects most commonly reported. A yellow to brown discoloration 
of teeth is a possible sequela of treatment during pregnancy or early childhood (up to 8 years of age). Presentation Beige tablets containing 50mg of minocycline as the 
hydrochloride, supplied in bottles of 100 at a basic NHS cost of £ 20. 23. PL/0095/0062. MINOCIN is a trademark. Full prescribing information is available on request. 





ae Lederle Laboratories Division of Cyanamid of Great Britain Ltd, Fareham Road, Gosport, Hants PO13 OAS (Tel: 0329-236131) 


Welsh National School of Medicine 
UNIVERSITY OF WALES 


Diploma in 
Dermatological Sciences 


The Dermatology Group cf the Welsh National School of Medicine, Cardiff, will be 
holding a postgraduate diploma course in dermatology commencing Ist October, 
1983. It will be a 30-week course leading te the Diploma in Dermatological Sciences 
of the Welsh National School of Medicine. In this course it is intended to cover most 
aspects of clinical dermatclogy and it wil! pay particular attention to the modern 
approaches to this topic. 


For further enquiries and application forms please contact: 


Professor Ronald Marks, 

Professer of Dermatology, 

Welsh National Schoo! of Medicine, 
Heath Park, 

Cardiff, CF4 4XN. 


FARGO CLINIC LTD 


Dermatologist 


This 111 multispecialty group, adiacent to a modern accredited 500-bed hospital, is 
seeking a Board eligible or certified specialist to join several associates. All specialties and 
subspecialties are represented and tte clinic is associated witha four-year medical school. 


Located in Upper Midwest university metropolitan area of 110,000, the clinic is only 35 
minutes from superb clean lake region. 


An outstanding income is being offered and travel expenses for physician and spouse will 
be paid for. 


To obtain an interview please write to: 


Fargo Clinic Ltd., Box 2067, Fargo, North Dakota 58123, U.S.A. 
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The simple 
3 solution to 


wod scal 
conditions 


Betnovate 


betamethasone valerate 


Scalp Application 


Betnovate Scalp Application is presented in a plastic squeeze 
bottle with an elongated nozzle. The pack is specially designed so that 
the alcohol/water based steroid can be conveniently and easily 
applied direct to scalp lesions 
The preparation has an immediate cooling effect and gives 
rapid relief from the itching and inflammation associated with 
seborrhoeic dermatitis and other troublesome scalp conditions. 
Betnovate Scalp Application is colourless, odourless and 
does not stain or leave unsightly residue in the hair. 


Specially formulated; specially 
nacked to make treatment easy 


troublesome 


veas are treated, sufficient 
vstemic absorpt 


ir to produce the features 





may 


of hypercorticism. This is more 
ikely to occur in infants and 


jren with occlusion. of 







when treatment i$ prolonged 
al atrophy may occur after 
nged treatment under 
ion. Rarely. ment of 
[: ; with Corm tteroids 
(or its withdrawal) 1$ thought to 
have provoked the pustular 
form af the disease 

Basic NHS cost 
(exclusive of VAT) 

30ml - £1.70 

Product Licence number 
4/5133 










Further information on 
Betnovate (trade mark) Scalp 
Applicanon is available from 
Glaxo Laboratories Limited 
Greenford, Middlesex UBG OHE 


Glaxo 


Leaders in topical 
steroid therapy 


Anhydrol Forte 


20% w aluminium chloride hexahydrate 


The effective new 
roll-on solution for 
hyperhidrosis 


Developed to utilise the prover effectiveness of 20% w/v aluminium chloride 
hexahydrate whilst minimising the possibility of irritation and soreness, Anhydrol 
Forte is a new proprietary solution presented in a specially designed roll-on bottle. 

The consistent formulation of Anhydrol Ferte saves the pharmacy valuable time 
and ensures that patients receive an -dentical preparation wherever their prescriptions 


are dispensed. 


Anhydrol Forte is not « deodorant but an antiperspirant that works by inhibiting 
the activity of the sweat glands even below the level of the stratum corneum. 
For effective control of hyperhidrosis — new Anhydrol Forte, the roll-on solution 


in a controlled delivery system. 


Full prescribing information, including data sheet is available from: 
Dermal Laboratories Limited, Gosmore, Hitchin, Herts. SG4 7QR 


Prescribing 
Information 


PRESENTATION 


Colourless evaporative 


solution containing 
20% wiv aluminium 
chloride hexahydrate. 
INDICATION 

For the topical treat- 
ment of hyperhidrosis 
specifically involving 
the axillae, hands or 
feet. 

DIRECTIONS FOR USE 
Apply to the affected 
sites at night as 
required and allow to 
dry. Wash off in the 
morning. 


PRECAUTIONS 

Restrict application to 
affected sites only. 
Keep away from the eyes. 
PACKAGE QUANTITY 
AND BASIC NHS PRICE: 
10ml glass roll-on 
bottle £2.25. 
REFERENCE 

British Medical 
Journal, 1978, 2, 84. 


PL 0173/0030 
Anhydrol is a registered 
trade mark 





British Journal of Dermatology (1983) 108, 129-138. 
Clinical and Laboratory Investigations 


Functional and phenotypic analysis of isolated 
human Langerhans cells and indeterminate cells 


J.M.CZERNIELEWSKI, D.SCHMITT, M.R.FAURE, AND J.THIVOLET 


INSERM U 209, Laboratoire de Recherche Dermatologique et Immunologie, Hópital E. Herriot, Pav. R, 69374 Lyon 
Cedex 2, France 


Accepted for publication 5 July 1982 


SUMMARY 


In the mixed skin cell lymphocyte culture reaction (MSLR), epidermal cells induce the 
proliferation zn vitro of peripheral blood lymphocytes. Using monoclonal antibodies (MCAB) 
OKTT6 specific for Langerhans cells among epidermal cells and an anti HLA-Dr, we analysed 
which epidermal cells are necessary in MSLR in man. Inhibition and reduction of the 
proliferative responses in MSLR conducted respectively with ‘anti HLA-Dr and complement’ 
and ‘OKT6 and complement’-pretreated epidermal cells suggested that not only Langerhans 
cells but also other HLA-Dr bearing cells play a major role. Immuno-electron microscopic 
studies of either HLA-Dr (+) or OKT6 (+) enriched and depleted epidermal cells 
suspensions: (1) were well correlated with results in MSLR; (2) indicated that Langerhans cells 
express both T6 and HLA-Dr determinants while indeterminate cells express only the 
HLA-Dr. No other epidermal cells were found to be either OKT6 or HLA-Dr (+). The data 
strongly suggest that not only Langerhans cells but also OKT6 ( —) HLA-Dr (+) indeter- 
minate cells play a major role in lympho-epidermal interactions. 


The existence of immunological reactions between epidermal cells (EC) and lymphocytes (L) 
has been suggested by microscopic observations in various skin disorders characterized by a 
lymphocytic infiltration at the dermo-epidermal junction or within the epidermis (Edelson, 
1980; Schmitt, 1981). A new tool for the investigation of lympho-epidermal interactions may be 
provided by the in vitro mixed skin cell lymphocyte culture reaction (MSLR), where EC are able 
to induce the zm vitro proliferation of lymphocytes. This MSLR has been demonstrated in 
animals and in man between not only allogeneic but also autologous cells (Beucher & Saurat, 
1979; Braathen & Thorsby, 1980; Faure et al., 1982; Morhenn, Engelman & Farber, 1978) and is 
in many ways similar to the one-way mixed lymphocyte culture reaction (MLR) (Tanaka & 
Sakai, 1979). 

Recent data support the hypothesis that epidermal cells expressing the HLA-Dr-1a like 
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antigens are necessary for the response of mononuclear cells in MSLR (Braathen & Thorsby, 
1980; Stingl et al., 19782). Different types of epidermal cells have been reported to express the 
HLA-Dr specificity: Langerhans cels (LC) (Kiareskog et al., 1977; Rowden, Lewis & Sullivan, 
1977; Sting] et al., 1978t), indeterminate celis (IC) (Rowden, Phillips & Lewis, 1979) and 
perhaps keratinocytes in various pathological conditions (Lampert, Suitters & Chisholn, 1981; 
Mason, Dallman & Barclay, 1981; Tjernlund, 1981). Furthermore, LC are actually known to 
express a differentiation cell membrane antigen.named T-6 antigen, that may be revealed by the 
monoclonal antibody OK T-6 {Fithian et al., 1981) thereby allowing their distinction from 
monocytes-histiocytes (Murphy e: al., 1981). 

The aim of the present study was to determine the respective role of OKT6 reactive and 
HL A-Dr positive cells in the stimulation process induced by epidermal cells in MSLR. The 
depletion or enrichment of epidermal cells in the various subsets considered was obtained either 
through complement mediated inactivation by the appropriate monoclonal antibody or after 
separation of the specifically reactive cells on immunoglobulin coated plates. In parallel, 
immunoelectronmicroscopic stadies using monoclonal antibodies specific for the T6 or the 
HL A-Dr determinants were conducted with epidermal cell suspensions, in order to character- 
ize at the ultrastructural level the phenotype of the cell subpopulations involved in MSLR. 


METHODS 
Cells 


Epidermal cells. Normal human EC were obtained from healthy volunteers from fresh surgical 
skin specimens. Skin was obtained from different locations (arms and forearms). Single cell 
suspensions were prepared from the epidermis zs described previously (Eisinger et al., 1979; 
Faure, Eisinger & Bystryn, 1981). Briefly, skin samples were freed of fatty tissue with scissors 
and washed three times with Hanks’ balanced salt solution (Gibco, Glasgow, U.K.) with 
antibiotics. Discs of tissue were cut from the epidermal side of each specimen, washed in 0-02”, 
EDTA (Merck, Darmstad. F.R. D.) and the pieces incubated in 0:25", trypsin (1:250, Difco, 
Chicago, Ill. U.S.A.) at 4C. After 12-15 h the tissue was transferred to a fresh dish and the 
epidermis was detached from tie dermis with fine forceps. Isolated epidermal samples were 
pooled in trypsin/EDTA and individual cells were teased apart with forceps and gentle 
pipetting. The process was repeated unti! the stratum corneum and an undetermined, but small 
number, of superficial keratinocytes adhering to the stratum corneum remained in the dish. The 
suspended cells were filtered through sterile gauze, washed three times, concentrated by 
centrifugation and resuspended in RPMI-1640 ‘Eurobio, Paris, France) supplemented with 
10°% heat inactivated AB human serum, 2 mM L glutamine and antibiotics (complete medium). 


Lymphocyte isolation. P2ripheral blood (PE) lymphocytes were obtained from healthy 
volunteers by Ficoll-Paque (Pharmacia, Uppsala, Sweden) density centrifugation (Boyüm, 
1976) of fresh defibrinated vencus blood. Cell viability was in every case higher than 95^, as 
judged by the trypan blue exciusion test. 


Monoclonal antibodies 
Two monoclonal antibodies (MAB) were usec: 


(1) OKT6 MCAB (Ortho Pharmaceutical Corp., Raritan, NJ, U.S.A.) has previously been 
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shown to react with 70°, of human intrathymic lymphocytes and among EC, specifically with 
LC (Fithian et al., 1981; Murphy et al., 1981). 

(2) anti HLA-Dr MCAB, named BL2 was produced by J. Brochier (INSERM U 8o, Hópital 
E. Herriot, Lyon, France). Antibody specificity was shown to be identical to that of 
monomorphic anti HLA-Dr. It precipitates with material from B cell membranes showing two 
bands (Mol. wt 28,000 and 33,000), belongs to the IgG», isotype and is able to fix complement. 


Complement-mediated lysis of cell suspensions with MCAB 

Incubation of 2 x 10° EC in complete medium was made with either o:2 ml of OKT6 MCAB 
(diluted 1:200) or o:2 ml of anti HLA-Dr MCAB (final dilution 1:20) at 37°C for 45 min. Cells 
were then washed twice. Fresh rabbit complement (C’) was then added at a final dilution of 1: 10 
and incubation was carried out for 1 h. This entire procedure was repeated twice. Finally, cells 
were washed twice, and used for MSLR. As controls, EC were incubated with C' only, prior to 
the initiation of MSLR. 


Separation of cell subpopulations by immunoglobulin (Ig) coated plates 

A modification of the plate technique described by Wysocki & Sato (1978) and Reinherz et al. 
(1981) was utilized to separate cell subpopulations for MSLR. Briefly, plastic plates (Corning 
14830, NY, U.S.A.) were individually coated with 10 yg of affinity-purified goat anti-mouse Ig 
(Tago, Inc, Burlingame, CA, U.S.A.) in 10 ml of PBS and kept at 4°C for 16 h. The plates were 
then washed three times with 10 ml of cold PBS by a gentle swirling motion, filled with PBS 
supplemented with 2% FCS and 2% penicillin-streptomycin, and then maintained at room 
temperature until the addition of MCAB coated cells. This PBS medium was removed prior to 
addition of the cell suspension. 

Concurrently, 5~6 x 10° EC were suspended in culture medium complemented with either 
OKT6 antibody (diluted 1: 200) or anti HLA-Dr MCAB (diluted 1:20). Cells were incubated 
for 1 h at room temperature, during which time they were gently resuspended three times. Cells 
were next washed in PBS with 2°, FCS, and 3 ml of suspension at a concentration of 
3-4 x 10°/ml was applied to a single goat anti-mouse Ig-coated plate. During incubation, the 
contents of the plate were gently swirled every 30 min. After 60 min, the supernatant was 
removed (non adherent (NA) fraction). The adherent (A) cells were then removed by repeated 
scraping with a rubber policeman and washed with PBS medium. The two fractions of OK T6 
treated cell suspensions, NA and A, were used in MSLR. NA and A fractions of OK T6 or anti 
HLA-Dr MCAB treated cells were used for further electron microscopic studies. 

As controls, the A and NA fractions were analysed by indirect immunofluorescence (IF) for 
the percentage of OKT6 positive and HLA-Dr positive cells. These IF analyses of EC 
suspensions treated with OK T6 MCAB and then separated on Ig coated dishes demonstrated 
that the A fraction contained 10-12", of OK T6 positive cells, and the NA fraction 1°, of OK T6 
positive cells. In EC suspensions similarly treated with anti HLA-Dr, the A fraction contained 
I15-16*5 HLA-Dr positive cells and the NA less than 1°. 

As controls, cells were directly applied to Ig-coated plates without previous incubation with 
MCAB. IF analysis showed that the NÀ and A fractions were neither enriched nor depleted in 
OKT6 or HLA-Dr positive cells: 2-4?; of the cells were positive for each of these antigens using 
this procedure and this percentage was not different from that noted by IF analysis of 
unfractionated original EC suspensions. 
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Mixed skin cell lymphocyte culture reaction (MSR } 

MSLR were performed in U-bomomed microtitre plates (Cook Lab., Alexandria, VA, U.S.A.). 
In each well, 1 x 10° PB cells were co-cultivated with 1 » 10° allogeneic EC (responder: stimula- 
tor (R: S) ratio 1:1) in o2 m] culture medium, at 37 C in a humidified atmosphere of 5°, CO). 
Non-treated cells or cells pretreated with monoclonal antibodies using the techniques described 
above were studied. Cultures were esteblished in triplicate. As controls, EC alone and PB cells 
alone were cultured under culture conditions otherwise identical to those of MSLR. 

After 5 days of culture, [ H]thymidine (Amersham, U.K.) was added (1 Ai Ci/well) and the 
cells were harvested 18 h later. Thymidine uptake was evaluated by means of liquid scintillation 
counting (SL 3000, Intertechnique, France). In the present study, EC were not irradiated or 
mitomycin treated (Tanaka & Sakai, 1979) before the initiation of the MSLR. In previous 
controls, identical thymidine uptake vas ootained in MSLR using untreated or irradiated EC; 
preirradiation of EC does not abregate the responses (Czernielewski et al., 1982), indicating that 
the cells which proliferate in MSLR are not the EC. Furthermore, EC have been shown not to 
grow in the culture conditions used for the MSLR (Eisinger er al., 1979). Results were 
expressed as geometric means ©! c.p.m. counts of every triplicated MSLR in every set of 
experiments. 


Immuno-electron microscopy cf celi suspensions 
OKT6 or anti HLA-Dr MCAB were used at the dilution 1: ro for 30 min at 37°C on cells fixed 
by 3% paraformaldehyde, after cell separation on Ig coated dishes. Both A and NA fractions 
were incubated with the MCAB previously used fer the cell separation. The murine antibodies 
on the cell surface were revealed by a »eroxidase-conjugate (1:10 dilution, 30 min at 37°C, 
rabbit anti-mouse Ig-peroxidase. Norcic) The peroxidase activity was revealed using 3-3’ 
diaminobenzidine. Cells were postfixed for 20 mia with osmium tetroxide and embedded in 
epoxy resin. Ultrathin sections were examined without staining with an Hitachi HU12A 
electron microscope. Some sections were post-stained with lead citrate and uranyl acetate. 
As controls, the same reactions were performed using 2 negative serum (non-immune mouse 
serum). The non-specific fixacion ef the conjugate was centrolled by using PBS instead of the 
monoclonal antibodies. 


Statistical analysis 
Statistical analysis was performed using Student's t-test, with P < 0-05 indicating significant 
differences. 


RESULTS 
MSLR 


Allogeneic MSLR with EC pretreated with OKT6 + C or anti-HLA-Dr 4 C'. PB cells and 
allogeneic EC from ten different donors were used. In each case, the same EC were used either 
untreated or after treatment with complement alone, OK T6 +C or anti HLA-Dr+C’. As 
compared with results in MSLR using untreated EC, stimulation with OK T6 + C' treated EC 
was significantly reduced (P < 2-01; (Tatle ra). PE cell stimulation was abolished when anti 
HLA-Dr + C' treated EC were used | P < c-0c: as compared with control MSLR with untreated 
cells). Pretreatment of EC by complement alone had no effect (Table 1a). 
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TABLE 1. Proliferative responses in allogeneic MSLR using (a) PB cells and either untreated 
EC (L - EC) or EC suspensions pre-incubated with complement alone (L + EC(C^)), with 
OK T6 and complement (L + EC (OKT6-- C^), or with anti HLA-Dr monoclonal antibody 
and complement (L + EC (HLA-Dr + C^)) (ten cases), and (b) PB cells and, as stimulator cells, 
either OKT6-- EC depleted suspensions (non adherent: NA (OK T6-) EC), OKT6 - EC 
‘enriched’ suspensions (adherent: A (OKT6+) EC) after panning, or untreated EC 
suspensions (EC) (six cases). L indicates the proliferation rate of PB cells when cultured in the 
absence of EC. Results are expressed as geometric means (logo) + s.d. of c.p.m. 


(a) 





L L+EC L-EC(C) L+EC(OKT6+C’) L-+EC(HLA-Dr +C% 
3:538 +0280 468040202 41499+0128 4 11250510 3:616 +0377 
P<ooor* P<o-oo1* P<o-o1* NS* 


bos NS 
ener ee ENDE 
P«oor———— P«oo2-——— 
dee ee et a 
t— P< 9-001 





(b) 
L L+EC L+A (OKT6+) EC L+NA (OKT6-) EC 
3:392 t0' 114 4:333 50:136 4366 + 0:202 3°767 + 0-172 
P<0-001* P<o-oo1* P<o-o1* 


Lo < 9:001 mm 
* As compared with results with L. NS = Not significant. 


Allogeneic MSLR with EC depleted or enriched in OKT6 reactive cells. Six different 
experiments (with different EC and PB cells in each case) were conducted. As seen in Table 1b,a 
marked reduction of cell proliferation was obtained when the NA population was used 
(P<o0-001). However, these OKT6 reactive depleted EC were able to induce a PB cell 
proliferation that was still higher than their spontaneous proliferation (P < 0-01). Stimulation 
obtained with the A population did not significantly differ from the proliferation in MSLR 
conducted with untreated EC. 


Immuno-electron microscopic investigations 

Immunoperoxidase labelling and EM observations of OK T6 reactive and HLA-Dr positive EC 
were performed on both the adherent (A) and non-adherent (NA) population obtained after 
separation of the unfractionated cells on Ig-coated plates (enriched and depleted population 
respectively). 


OKT6 enrichd (A) populations. OK T6 labelled cells could be identified by the presence of an 
electron-dense granular deposit on their surface (Fig. 1a). All these OKT6-positive cells 
contained Birbeck granules (Fig. 1 inset) characteristic of Langerhans cells. T6 antigens were 
expressed exclusively on the cell membrane and staining within the cytoplasmic structures was 
never observed. Contaminating keratinocytes and melanocytes exhibited no labelling of their 
surfaces or cytoplasm. 
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FIGURE r1. (a) Langerhans cel s (LC with Birbeck granules (g. Peroxidase labelling with OKT6 MCAB 
(arrow); unlabelled keratinoc7tes (K ) ( x $5,520; inset » 21,6008. (b and c) Indeterminate cell: no labelling 
with OK T6 MCAB (arrow) (0) í = 5,520: inset x 21,027 


OKT6 depleted (NA) populations. No OKT6 positive cells were observed. Among the 
negative cells, indeterminate cells defined by the absence of Birbeck granules, melanosomes 
and tonofilament bundles and the presence of cytoplasmic vesicles, numerous filaments and 
dense mitochondria, were observed (Fis. rb, c). No cytoplasmic digitations were observed on 
cells recovered from the NA fractions. These indeterminate cells did not express the T6 
specificity and were never observed in tae OKT6 enriched-adherent (A) cell population. 


HL A-Dr enriched (A) populations. Two kinds of EELA-Dr positive cells could be noted. 
Firstly (Fig. 2a, b, c), typical LC (C1. with numerous villi, Birbeck granules and a positive 
staining restricted to the plasma membrane, as irregular small spots. Secondly (Fig. 2a, d, e), IC 
with the morphological chacacteristics described above and cytoplasmic digitations, the 
presence of which may be related to the tect that these cells were part of an adherent population. 
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HLA-DR 





FIGURE 2. Langerhans cells (C1) and indeterminate cell (C2), Peroxidase labelling with HLA-Dr MCAB. 
(a) x 2,950. (b and c) Higher magnification of Langerhans cells (C1) with Birbeck granules (g) and 
HLA-Dr staining (arrow): irregular membrane spots ( x 4,600; x 22,500). (d and e) Higher magnification 
of indeterminate cell (C2) with anti-HLA-Dr: intense labelling (arrow) ( x 4,600—d; x 22,500—e). 


IC were strongly stained by the anti-HLA-Dr MCAB, as a regular dense lineo-granular deposit 
on the cell membrane. This staining was more intense than that noted on LC membranes. No 
staining was noted within the cytoplasm. Furthermore, no keratinocyte or melanocyte was 
HLA-Dr positive. 


HLA-Dr depleted (NA) populations. These suspensions were composed only of keratinocytes 
and some melanocytes. No LC or IC could be observed. All the cells were negative after reaction 


with anti HLA-Dr MCAB. 
Lastly, all controls were negative and confirmed the specificity of the immunolabelling. 
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DISCUSSION 


In MSLR, PB cells proliferate a vitro in respomse to EC. Previous work has shown that this 
phenomenon may be demonstrated in man and m amimals between either allogeneic 
(Hirschberg & Thorsby, 1975; Lane, “eckson & Ling, 1675; Mlorhenn et al., 1978) or autologous 
cells (Beucher & Saurat, 1979; Czern elewski er el., 1982) and that the MSLR is in many ways 
similar to the one-way mixed lymphocyte reaction (MLR (Tanaka & Sakai, 1979). In the 
present study, two different experimental approaches were used to define the epidermal cell 
population(s) necessary for the MSL 3. Firstly, complement mediated lysis using appropriate 
monoclonal antibodies was used te deplete functionally activecell subsets from EC suspensions. 
Secondly, these MCAB were utilized to isolate distinct imnranoregulatory cell populations by 
the Ig coated plate technique as cescribed recently (Reinberz et al., 1981). 

As shown here and also previously reported witk:anti HLA-Dr hetero-antiserum (Braathen & 
Thorsby, 1980; Morhenn et al., 13787, pre-incubation ef EC in the presence of anti HLA-Dr 
serum and complement results in ar inhibition of lymphocyte stimulation. Using OKT6 
MCAB and complement, we founc tha: such a treatment of EC suspensions leads to a significant 
reduction of the proliferative response in MSLR. The inhibition was less marked than that 
noted with anti HLA-Dr MCAB. This may be related to a difference in the relative efficiency of 
each of these MCAB, or to a ditererce in the proportion of the cells that express the two 
specificities. T6 has been shown te represent a surface differentiation antigen specific, among 
EC, to LC (Fithian et al., 1981; Murphy zt al., 3981). LC that represent 2-4°,, of the cell 
suspensions used in our MSLR ‘Eisinger et al., 1979). are known to express the HLA-Dr 
antigens and to play a major role as anigen-presensing and alo-reactivating cells (Stingl et al., 
1980; Breathnach, 1980). 

Recently, IC in the epidermis aave also been shown tc express the HLA-Dr specificity 
(Rowden et al., 1979). It has also been suggested that keratmecytes, under some pathological 
conditions (lichen planus, mycosis furgoides, graft-versus-host disease), could express this 
specificity (Lampert er al., 1981; Mason et al., 198%: Tjernlamd, 1981). 

The differences in responses in MSLR using ether anti HLA-Dr and C’ treated cells or 
OKT6 and C' treated cells support the hypothesis that not on!y LC, but other HLA-Dr positive 
cells could be involved in lympho-epidermal interactions in MSLR. 

The Ig-coated plate technique has ziceadv been utilized to isolate PB cell subsets after 
incubation of unfractionated T-cells with the sppropriate antibody specific for T-cell 
differentiation antigen (Reinherz er a/., 1381). We have here adapted this method to obtain both 
OKT6 and HLA-Dr depleted or enriched EC suspensions, and proceeded with immunomor- 
phological characterization of those various epidermal cel! subpopulations. 

Our results in electron microscopy indicate two points: among epidermal cells, exclusively 
Langerhans cells express the T6 antigen, as previously indicased on tissue sections by Murphy 
et al. (1981). Indeterminate cells express the HLA-Dr specificity (Rowden e: al., 1979). 
Moreover, in our study IC appeared T6 negative and the keratinocytes were never found 
expressing either the T6 or the HI.A-D specificity. The existence of two distinct kinds of 
epidermal cells expressing the HLA-Dr antigens (LC and IC) may well explain the different 
degrees of reduction in MSLR condacted with either OKT6 and C' treated or anti-HLA-Dr 
and C’ treated stimulator cells. Furthermore, the reduction but not the abolition in the 
stimulating ability of EC after depletion in OKT6 cells (using the Ig-coated plate technique) is 
well related to the presence, in the non-adherent pepulation used, of IC but not of LC, as 
demonstrated by our electron-microscopi examinations. 
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A recent report by Chu e: al. (1982) suggested the presence of T6 antigen on epidermal cells 
lacking Birbeck granules. The difference between this and our present findings may be 
explained by different methodological approaches used, as our electron-microscopic observa- 
tions were made after a prior enrichment or depletion of EC suspensions. 

The present data indicate that two dendritic epidermal cells may be defined by specific 
markers: the LC with Birbeck granules that express T6 and HLA-Dr antigens 
(T6 + Dr + granules + ) and the IC, without Birbeck granules and T6 antigen, but expressing 
the HLA-Dr specificity (T6 — Dr + + granules — ). Both are necessary for an optimal in vitro 
stimulation of peripheral blood lymphocytes by epidermal cells. Further functional and 
ultrastructural studies should be undertaken to determine more intimately the exact relation- 
ship between those two kinds of cell and the cells from the mono-histiocyte lineage. 
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SUMMARY 


The abilities of human epidermal Langerhans cells and peripheral blood macrophages to induce 
specific T-lymphocyte responses to purified protein derivative (PPD), herpes simplex virus and 
nickel sulphate were compared. On a cell to cell basis the Langerhans cells were found to be 
about as potent as adherent cells in inducing T-cell responses to PPD, more potent in inducing 
responses to herpes simplex virus, and several times more potent in inducing responses to 
nickel. These data indicate that human epidermal Langerhans cells are highly specialized in 
antigen presentation, particularly for nickel sulphate. They may play an important role in 
inducing contact sensitivity dermatitis. 


There is now considerable evidence that human epidermal Langerhans cells play an important 
role in the immune responses in the skin. In recent publications we have reported that: (i) human 
epidermal Langerhans cells can stimulate allogeneic T lymphocytes to proliferate in vitro 
(Braathen & Thorsby, 19802); (ii) they can substitute for macrophages in inducing antigen-spe- 
cific proliferative T-cell responses to purified protein derivative of tuberculin (PPD), herpes 
simplex virus antigen (HSV-Ag) and live virus (HSV) in vitro (Braathen & Thorsby 19802; 
Braathen et al., 1980; Braathen & Thorsby, 1980b); (iii) they are capable of inducing a strong 
proliferative T-cell response to the contact allergen nickel sulphate (Braathen, 1980); (iv) the 
Langerhans cell-dependent antigen responses are restricted by the HLA-D/DR molecules, i.e a 
proliferative response in vitro to PPD and HSV-Ag, similar in strength to that seen in 
autologous combinations, can be obtained only when the epidermal cells share both 
HLA-D/DR determinants with the sensitized T-cell donor (Braathen & Thorsby, 1982). 

We have now compared the potency of epidermal Langerhans cells and peripheral blood 
adherent cells in inducing a T-cell response to PPD, HSV-Ag and nickel sulphate. 

Correspondence: Dr L.R.Braathen, Department of Dermatology, Rikshospitalet, The National Hospital, Oslo 1, 
Norway. 
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MATERIALS AND METHODS 


Cell donors 

Cells were obtained from tuberculin positive individuals and/or individuals having recurrent 
herpes labialis, and from individuals with contact allergic dermatitis to nickel. Sensitization to 
HSV was confirmed by serological tests as previously described (Braathen et al., 1980) and 
sensitization to nickel was performed according to the European Standard series with $95 nickel 
sulphate in petrolatum. 


PPD of tuberculin 

PPD solution in phosphate bufer without preservative (Veterinary Institute, University of 
Oslo) was used, freshly di.uted in medium RPMI r540 supplemented with penicillin and 
streptomycin. 


Herpes simplex virus antiger 

Lyophilized herpes simplex type 1 CF (complement fixation) antigen produced in monkey 
kidney cells (Orion Diagnestica, Helsinki) was used, freshly diluted in medium RPMI 1640 
supplemented with penicillin and streptomycin 


Nickel sulphate solution 

Nickel II sulphate (NiSo, x 6H .O) ‘aur Analyse’ with a mol. wt of 262.86 was obtained from 
Merck AG, Darmstadt, W. Germany “Art. no. 6727). A stock solution of 1° o nickel sulphate in 
0:9", saline was prepared. and additional dilutions were made with medium RPMI 1640. 
Usually three dilutions were used in experiments: 1:25, I :50 and 1:100, but in some 
experiments higher dilutions were also used. 


Epidermal cells 

Epidermal cell suspensions were made bv trypsinization of epidermis sheets obtained with the 
suction blister technique, a: previously described /Brasthen. & Thorsby, 19803). The cells were 
suspended in medium RPMI 1640 with L-glutamine (Cibce-Bio- Cult, Glasgow) supplemented 
with penicillin, streptomycin and 25°, normal human serum. Viability determined by trypan 
blue exclusion ranged from 75°., to 95?,,, but was usually more than 903. The cell suspensions 
contained 3?,-6*, Langerhans cells. as judged by immunofluorescence staining of the cell 
suspensions with a rabbit anti-DR antiserum as described earlier ‘Braathen & Thorsby, 19802). 
No peroxidase positive mcnocytes/macrophages were detected in the epidermal cell suspen- 
sions. 


Peripheral blood mononuclear ccFs 
These were separated from defibrinated blood by means of flotation on Lymphoprep (Nyegaard 
& Co., Oslo, Norway). 


T lymphocytes 
T lymphocytes were prepared from the iselated mononuclear cells by rosetting with 
AET -treated sheep red cells as descr bed earlier (Braathen & Thorsby, 19802). 


Adherent cells/macrophages 
Macrophages (MØ) were prepared from peripheral biood mononuclear cells by means of the 
adherence to tissue culture flasks as described earlier (Braathen & Thorsby, 19802). 
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Cell culture techniques 

The cells were incubated in round-bottomed microtitre plates (Model 15-MCR 96, Linbro 
Scientific Inc., Hamden, Conn. U.S.A.) in a humid 5% CO, atmosphere at 37°C for 5 days. 
T cells (5 x 10*) were co-cultured with 5 x 10? autologous adherent cells, or with 5 x 10* or 
1 x 10° autologous epidermal cells, with and without antigen added. In some experiments 
peripheral blood mononuclear cells adjusted to 5 x 10* T cells were also cultured with and 
without antigen. Each well contained 170 4} medium RPMI 1640 supplemented with antibiotics 
and 20% normal human serum. [*H]thymidine was added 18 h before harvesting, which was 
performed with a semi-automatic multiple cell culture harvester (Skatron, Lierbyen, Norway). 
Incorporation was measured as mean c.p.m. of triplicate cultures + s.e. 

"The statistical method used was the Wilcoxon matched pair signed-ranks test. 


RESULTS 


PPD-specific T-cell responses using macrophages and epidermal cells 

In Table t the results of ten experiments are shown using 5 x 10? Me, 5 x 10* or 10? epidermal 
cells (Ec) containing approximately 2:5 x 10° or 5 x 10? HLA-DR positive Langerhans cells in 
the cultures. The responses using Mø or Ec were quite similar: in five of the experiments the 
highest responses were obtained with Me and in the other five experiments the highest 
responses were obtained with Ec. T'he mean PPD T-cell response obtained with 5 x 10? Mo was 
of the same order of magnitude as the mean response obtained with the same number (5 x 10°) of 
Langerhans cells. These results indicate that peripheral blood adherent cells and epidermal 
Langerhans cells are equally potent in inducing PPD specific T-cell responses. 


HSV -specific T-cell responses using macrophages and epidermal cells 
Figure t shows a typical experiment with varying numbers of macrophages and epidermal cells. 


TABLE I. Ec and Me-dependent T-cell responses to PPD 





T-cell responses to PPD* 











Ec x 10^* 
Me x 107? 7 
Exp. no. (5) 5 10 
I 254 t91T 3868 + 440 4250 + 1062 3926 + 840 
2 295 +96 2611 +613 6047 + 593 6525 t 702 
3 169 + 47 13,239 + 1317 7949 + 569 5398 + 388 
4 69 + 23 7720 + 349 3157 + 263 — 
5 44451302 25,406 t 1413 39,501 + 958 39,586 + 1713 
6 644 + 330 7878 + 1296 8648 + 802 12,353 +918 
7 201 + 64 2233 +220 1669 + 486 = 
8 2571 4458 17,558 + 1516 14,573 + 148 16,489 * 1271 
9 826 + 291 32,094 + 1705 13,232 * 441 _ 
10 4856 t 527 13,057 + 962 44:733 + 3099 39,206 + 354 
Mean 1433 12,566 14:378 17,640 





* T cells (s x 10°). 
T Mean c.p.m. + s.e. of triplicate cultures. 
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FIGURE 1. Ec (O) and Mo-dependent (B) T-cell respcases to HSV-Ag. T cells (s x 10*). Values are in 
mean c.p.m. ^ s.e. 


An increasing number of epidermal cells in the cultures increzsed the T-cell response to 
HSV-Ag, while the T-cell respon:e ottained with Me reached a maximum with 5-10 x 10! Mo 
in the cultures. 

In Table 2 the results of eight experiments are shown using 5 x 10? Me or 5 x 10* or ro? 
epidermal cells containing approximately 2:5 x 1^ or s x 10° HLA-DR positive Langerhans 
cells. In one experiment the respense cbtained with Me was similar to the response obtained 
with 10° Ec, while in the other seven experiments the respenses obtained with Ec were higher 
(P <0-02). The mean values show that a two or three times stronger HSV-Ag T-cell response 


TABLE 2. Ec and Me-dependent T-cell responses to HSV-Ag 
—————————————————————— 


T-cell response to HSV-Ag* 











Ec x 10^ * 
Mo x zo” * 

Exp. no. (s) 5 10 
1 T171+76 2333 + 100 1829 + 176 3041 + 680 
2 293 * 154 S236 * 113 14,407 + 780 13,822 +272 
3 $27 +23 6343 + 1368 13,336 + 831 17,986 + 1398 
4 166 + 84 776 * 353 3238 + 152 = 
5 400+ 94 4348 + 209 9684 + 1410 = 
6 4987 + 422 12.793 + 1054 24,252 + 605 20,228 + 693 
7 383 * 181 4480 + 413 10,709 + 1117 12,267 + 203 
8 303 + 40 2562 + 432 3994 + 4€ 5035 * 286 

Mean 904 5054 16,184 12,063 


—————————————— ăġ 
* T cells (5 x 10%). 
f Mem c.p m. + s.e. of triplicate cultures. 
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Su (c.p.m. x 1077) 




















2-5 x 107 * 5x 1074 ix 1073 2x107? Ix 107? 


Nickel sulphote concentration 


FIGURE 2. Ec and Me-dependent T-cell responses and peripheral blood mononuclear cell responses to 
various concentrations of nickel sulphate. T cells (5 x 10*). Peripheral blood mononuclear cells (Ly) 
adjusted to 5 x 10* T cells. Values are in mean c.p.m. + s.e. (B) Mø (5 x 10°); (Ii) Ly (adjusted to 5 x 10* T 
cells); (D) Ec (5 x 105); (8) Ec (1 x 10?). 


was obtained with Langerhans cells than with the same number of macrophages, which is in 
contrast to what we found in the PPD response using similar numbers of Mø and Ec. This 
indicates that the Langerhans cells are more potent in inducing HSV-specific 'T-cell responses 
than macrophages in patients with recurrent herpes labialis. 


Nickel sulphate-specific T-cell responses using macrophages and epidermal cells 
W'e first investigated the influence of different concentrations of nickel sulphate. Figure 2 shows 
an experiment comparing the responses obtained with peripheral blood mononuclear cells 
adjusted to 5 x 10* T cells, and adding to these cells antigen, or antigen plus 5 x 10? Me, or 
s x 10* or 10° epidermal cells. It can be seen that adding Ec always resulted in a more potent 
response than adding Me, at all concentrations of nickel sulphate investigated. 

Figure 3 shows two typical experiments with purified T cells and antigen plus varying 
numbers of Ec and Meo in the cultures. 

Table 3 shows the overall results of nine experiments using 5 x 10? Me, 5 x 10* or 10° Ec, and 
a nickel sulphate dilution of 2 x 1074 added to the wells. In all of the experiments the 
Ec-dependent responses were the highest (P < 0-01) and in five of the experiments no significant 
responses were obtained with macrophages. While the mean Mo-dependent nickel sulphate 
T-cell response was weak, the response obtained with Ec was approximately six times higher, 
indicating that the Ec were much more potent inducers of T-cell responses to nickel sulphate in 
patients with contact allergic eczema. 


DISCUSSION 


We have shown that human epidermal Langerhans cells are as potent as peripheral blood 
adherent cells in inducing PPD-specific T-cell responses in vitro, about twice as potent in 
inducing HSV responses and about six times more potent than adherent cells in inducing nickel 
sulphate-specific responses of T cells from sensitized individuals. 


144 


L.R.Praathen and E.Thorsby 


Nickel sulphcte concertration -2 
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FIGURE 3. Ec and Mo-dependent T -cellresponses to nickel sulphate. T cells ( 5 x 10°), Values are in mean 











c.p.m, * s.e. 
TABLE 3. Ec and "1o-dcpendent T-cell responses te nickel sulphate 
T -zell response to nickel sulphate* 
Ecx 10^ * 
Max to^? 
Exp. no. (5) 5 IO 
I 1453 * 59 532841563 — 12,299 - 2592 13,681 * 972 
2 84 -25 355+9 2601 + 652 4256+ 49 
3 159 = 89 23082 1202 * 159 1198 + 107 
E 313 = 134 262: S8 5478 + 823 5689 + 589 
5 273- 78 $€2 +233 $082 + 299 5701 * 119 
6 237-39 26333 3648 + 449 x: 
7 163 = 16 3107 13,357 +489 — 
8 773 = 165 1313 * 332 8065 +857 — 
9 300-103 3539+672 7660+372 = 
Mean 306 1375 6821 6305 


——————————————————— 


* T cells (s « 20%). 
+ Mean c.p.m. + s e. of triplicate cultures. 
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There may be several explanations for this difference in accessory cell function between 
macrophages and epidermal cells. Firstly, since the epidermal cell suspensions used contained 
more cells than the macrophage suspensions, one might speculate that HLA-DR negative 
keratinocytes might also participate as antigen-presenting cells or release Interleukin I, or both, 
thus resulting in stronger antigen-specific responses using Ec. Since we have previously found 
that removing the HLA-DR positive cells from Ec abolishes the antigen-presenting capacity of 
Ec (Braathen & Thorsby, 1980, Braathen et al., 1980), a contribution by HLA-DR negative 
keratinocytes in antigen presentation is unlikely. However, epidermal cells other than the 
Langerhans cells may release Interleukin I (Luger et al., 1981). To study this possibility we are 
currently trying to enrich for HLA-DR positive Langerhans cells and use these as antigen-pre- 
senting cells. If Interleukin I release by keratinocytes is the explanation, it is difficult to 
understand the differences using PPD, HSV and nickel sulphate as antigens. 

'The second possibility is that different antigens may be handled differently by peripheral 
blood monocytes/macrophages and Langerhans cells. This needs further studies, again 
requiring purer populations of Langerhans cells. 

Our findings may in some way be related to the type of disease caused by these antigens. 
Recurrent herpes simplex is accompanied by an extensive immune response in the epidermis. 
Similarly, nickel contact allergic dermatitis is caused by hypersensitivity to the allergen in the 
skin without known involvement of other tissue. 

Contact hypersensitivity reactions, like delayed-type hypersensitivity reactions seem to occur 
in two forms, one evanescent and the other long-lived. It has been shown that both the 
anatomical site where antigen is first encountered by the immune system and the nature of the 
cells which present the antigen, determine whether a contact sensitivity reaction will ensue, and 
also whether it will be evanescent or long-lasting (Ptak et al., 1980). Studies in animals have 
implied that Langerhans cells can effectively present antigen, where other antigen-presenting 
cells may cause suppression, which might suggest that Langerhans cells are able to activate 
effector T cells that are relatively resistant to suppression, or alternatively that the distinctive 
feature of these antigen presenting cells is their inability to interact with the cells of the 
suppressor circuit (Ptak er al., 1980). Further studies on the Langerhans cells may lead to a 
better understanding of many skin diseases in which immune responses are involved. 
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SUMMARY 


Five patients with typical bullous herpes gestationis and five patients with polymorphic 
eruption of pregnancy were studied. Shave biopsies were taken from both involved and 
uninvolved skin and examined by routine immunofluorescence. They were also examined by 
immunoelectron microscopy employing a multistep peroxidase-antiperoxidase technique 
which has been shown to be more sensitive than immunofluorescence. Despite the increased 
sensitivity of immunoelectron microscopy all cases of polymorphic eruption of pregnancy were 
completely negative. Although there is a considerable clinical and histopathological overlap 
between herpes gestationis and polymorphic eruption of pregnancy our findings indicate that 
these conditions are pathogenetically distinct and should be classified as separate disorders. 


Polymorphic eruption of pregnancy (PEP) is a pruritic urticarial eruption which develops in and 
around the abdominal striae towards the end of pregnancy. It is known by several synonyms 
including toxaemic rash of pregnancy (Bourne, 1962), late onset prurigo of pregnancy (Nurse, 
1968), pruritic urticarial papules and plaques of pregnancy (Lawley et al., 1979) and toxic 
erythema of pregnancy (Holmes et al., 1982). Recently we proposed the name ‘polymorphic 
eruption of pregnancy’ as the lesions consist not only of papules and plaques but also of target 
lesions, polycyclic weals and vesicles (Holmes & Black, 1982). The separation of PEP from 
herpes gestationis (HG) is supported by immunofluorescence (IMF) studies which demonstrate 
C3 deposition at the basement membrane zone (BMZ) in all cases of HG, yet are consistently 
negative in PEP (Holmes et al., 1982). However, there is undoubtedly a considerable clinical and 
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histopathological overlap between PEP and the pre-bullous stage of HG and it has been 
suggested that PEP is, in fact, a mild “orm of HG (Nurse, 1968). Also Holubar, Konrad & Stingl 
(1977) have shown that in HG small deposits of immunoreactants may escape detection by IMF 
and yet be demonstrable by inznurcelectron microscopy (IEM). This finding brought into 
question the reliability of negative IMF in PEP and mecessitated a re-evaluation of the 
relationship between PEP and HG by the use of JEM. 


METHODS 


Five patients with typical bullous HG and five with PEP were studied. We have recently 
described our diagnostic criteria for PEP (Holmes et a^, 1982). Shave biopsies were taken from 
lesional or normal-appearing skia. A: the time of biopsy three cases of PEP and four of HG had 
active disease (Table 1). The shave biopsies were bisected; one-half was frozen in liquid 
nitrogen for IMF studies and the otter half was placed in phosphate-buffered saline (PBS) for 
IEM. 

IMF studies were performed asing standard direct i MF techniques (Beutner & Nisengard, 
1973). Commercially obtained fluorescein-labelled rabbit anti-human IgG, IgM, IgA, C3 and 
fibrinogen (DAKO) were used ‘Holmes et al., 1982). 

Immunoelectron microscopy was performed using a peroxidase anti-peroxidase technique 
similar to that described by Holubar er al. (1975). The shave biopsy was cut into thin strips 
measuring less than 0:5 mm in thickness and rinsed fer 39 min in PBS. This was followed by 
incubation in normal swine serum, diluted 1: 16 with PBS, for rs min. 

Without being rinsed, the specimens were transferred tc the following sequence of antibodies 
to demonstrate IgG deposition. Rabbit anti-human IgG. swine anti-rabbit immunoglobulin 
and horseradish peroxidase rabbit anci-horseradish peroxidase complex. A similar sequence 
employing rabbit anti-C3 as the primary antibody was used to demonstrate C3 deposition. 
Commercially available antibodies d:iuted with PBS were used for all incubation steps. (DAKO 
immunoglobulins: rabbit Ig to human C3 compiemen: Ao62; rabbit Ig to human IgG Aogo; 
swine Ig to rabbit immunoglobulin: Z196; soluble complex of horseradish peroxidase and 
rabbit anti-horseradish peroxidase 7:13.) All steps were carried cut at room temperature with 
incubations of 30 min for each step and intermediate rinsing in PBS. After the final rinse in PBS 
the specimens were incubated for 30 min in 0-05". diaminobenzidine (3, 4, 3’, 4 -tetra-amino- 
phenyl hydrochloride) diluted ir PBS. They were fixed in 2°, glutaraldehyde, post-fixed in 
osmium tetroxide and embedded in Araldite. Ultrathin sections were cut with a LKB ultratome 
III, stained with uranylacetate and/or lead citrate and examined in a Philips 300 electronmicro- 
scope. 

Controls were performed by omission of one step of the incubation sequence. 


RESULTS 
Immunofluorescence 
In all patients with HG, direct IMF demonstrated linear deposition of C3 at the BMZ and in one 
patient there was also deposition of IzG. No fluerescence was observed after incubation with 
fluorescein-labelled anti-IgA, anti-IgM or anti-fibrinegen. In PEP the IMF findings were 
entirely negative. 


Immunoelectron microscopy 
In HG, IEM demonstrated C3 deposition at the BMZ imall patients (Fig. 1) and IgG deposition 
in four out of five cases. The electrcr dense reaction preduct was deposited in a band-like 
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FIGURE 1. Herpes gestationis: immunoelectron microscopy demonstrating C3 deposition at the BMZ. 


(Scale = 5 um.) 
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FIGURE 2. Polymorphic eruption of pregnancy: negative immunoelectron microscopy. (Scale = 1 m.) 
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TA3LE 1. Ímmunopa:hologiczi ndings in HG and PEP 








Direct 
Clinical IMF IEM 
appesr:nce Disesse —————— —————— 
Patient Diagnosis Gestation of bseesy activity C3 IgG C3 IgG 
JL. HG 36 Weeks Norma Active + - * 
P.G. HG 10 Months p.p.* Lesiorl Active * + + 
T.G. HG 22 Months pp. Norma Active - -— * + 
J.B. HG 7 Years p.p. Norra: Inactive + ~ + 
CW. HG 7 Years p.p. Norma Inactive = - * 
S.R. PEP 30 Weeks Lesieasl Active - - _ 
CLE. PEP 39 Weeks Lesieast Active ~= — ~ 
F.A. PEP 1: Week pp. Norra Inactive — ~ — 
A.B. PEP 6 Weeks pp. L esie Active ~ — - 
B.H. PEP 5s Months p.p. Norri inactive — — ~= -— 


* p.p., Post parium 


pattern along the BMZ, mest of it ctscuring tke lamina lucida. In some areas the granular 
deposits were found reaching into the papillary de-mis, but no reaction product was observed in 
the intercellular spaces between the basal epidermal cells. The IEM findings in PEP were 
completely negative (Fig. 27. The results are surmmmarized im Table 1. 


DISCUSSION 


When pruritic urticarial eruptiens develop duriag pregnancy there is often considerable 
difficulty distinguishing between HG end PEP. Eeth disorders usually begin on the abdomen 
and can become widespreai with urticarial parvles and plaques, polycyclic erythematous 
wheals, target lesions and vesicles (Holmes et al.. 1982). Their histopathology is also similar 
with epidermal and upper derma! oedema, vesicu-ar spengicsis and a perivascular lymphohis- 
tiocytic infiltrate with variat le numbers of eosinepnils ‘Holmes et al., 1982). In view of their 
clinical and histopathological overlap it is possibi: that PEP may in fact be a mild form of HG 
and that IMF is not sensitive cnough to detect the deposits of C3 in PEP. Therefore, we 
investigated this possibility employing a peroxidsse-antiperoxidase IEM technique which 
Holubar et al. (1977) have shown to be more sensitive than IMF. 

All of our cases of HG were IMF proven with Cz deposition at the BMZ. Our IEM studies 
confirmed the deposition of C3 and also they revea:ed deposits of IgG at the BMZ in four out of 
five patients. In the only patient wath HG who hadnegative IEM for IgG the biopsy was taken 7 
years post partum at which tame the skin disease bad been inactive for 4 years. Therefore, we 
suggest that all active cases of HG would demonstz:e IgG deposition at the BMZ if studied by 
IEM. 

Although we confirmed that IEM was superior to IMF in the detection of immunoreactant 
deposits, this technique revealed no evidence of €3 or IgG at the BMZ in PEP. Thus we 
conclude that HG and PEP are immunopathologically distinct and that they should be classified 
as separate disorders. 

In clinical practice the examination of lesional sin by direct IMF for C3 remains the most 
convenient and reliable procedure for the differersistion of HG and PEP. 
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SUMMARY 


Biopsy specimens of papules taken from eight patients with polymorphic light eruption were 
examined by immunoperoxidase techniques employing monoclonal antibodies. In each case, 
most infiltrating mononuclear cells were T cells. The majority of T cells were T8-positive 
(cytotoxic/suppressor) in four cases and T4-positive (helper/inducer) in two. In two cases, 
approximately equal numbers of both T cell subsets were present. In only three cases were rare 
B cells identified by their reactivity with anti-IgM antibody. M1-positive mononuclear cells 
(macrophages) represented less than 5°, of cells infiltrating the dermis. In five subjects, anti- T' 6 
antibody stained increased numbers of dermal mononuclear cells considered to be Langer- 
hans/indeterminate cells. The pathogenesis of papular polymorphic light eruption may involve 
injury to upper dermal venules mediated by T cells and Langerhans/indeterminate cells. 


Several observations suggest that cellular immunity is important in the pathogenesis of 
polymorphic light eruption (PMLE). Lesions appear 2 h to 5 days after sunlight exposure and 
may recur in non-exposed but previously affected sites (Morison, Parrish & Epstein, 1979). The 
constant and characteristic histological feature is a densely aggregated perivascular infiltrate of 
mononuclear cells (Wright & Winer, 1960; Epstein, 1980). To characterize the infiltrating 
mononuclear cells in lesions of PMLE, well-developed papules and sun-exposed clinically 
normal adjacent skin from subjects with PM LE were studied with monoclonal antibodies which 
react with various cell subsets. 
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METECDS 


Subjects 

Five male and three female subjects (aged 25-49 years) with a non-scarring, predominantly 
papular photoeruption inducec 1-48 h after exposure to sunlight were selected prospectively 
from the Light and Pigment Clinic of the Massachusetts General Hospital (Table 1). The 
duration of the photosensitivity varied fram 2 te 25 years. Eczematous patches were not present 
and there was no history of photosensitive atepic dermatitis in any subject. Photocontact 
dermatitis and use of systemic photosensitizers were excluded by history. Systemic symptoms 
of lupus erythematosus were absen:. Each subject had a normal complete blood count and 
erythrocyte sedimentatior. rate and negative or low ( « 1:32) antinuclear antibody titre. Direct 
immunofluorescence study of lesional skin showed a negative lupus band test in all cases 
(Muhlbauer et al., 19822). Subject 3, who had papular PMLE for 25 years and solar urticaria for 
3 years, developed weals after indoor phototesting to either long-wave ultraviolet or visible 
radiation. 


Skin specimens 

Application of topical sunscreens was the only therapy used for 4 weeks before biopsy. 
Xylocaine 1%, with or without adrenaline, was injected around a well-developed single papule 
(induced by natural sunlight) oa the upper or lower extremity, from which a 4 mm punch biopsy 


TABLE 1. Nature of inflammatory icfiitrate in papular polymorphic light 
eruption 


Percentage of celis staining in dermis* 





Patient number Mi BE T6 laf T4 T8 Ts TA/TSratiof 








I Rare o 15 70 go 65 1:1 
2 5 Rare 5 $0 8o 76 7:1 
3: Papule Rar? o 30 70 85 86 3:4 

Weal ND o 30 70 55 ND 1:2 
4 5 o 50 65 8o 1:1 
5 5 o 15. 59 75 ND 1:2 
6 5 o 10 $0 85 85 3:4 
7 5 Ra Rare 49 go ++ 3:2 
8 s Rare 10 60 90 8o 4:5 

ND —auc: done. 


* Percentage: given represent rogi estimates of the number of stained 
mononuclear ces in perivascular aggregates compared with the total 
number cf infilerating mononuclear ceils present. Accurate enumeration of 
stained cells in cellular aggregates :s not possible. 

T Calcalated by dividing counts cf T4-positive cells by the counts of 
T8-posit.ve celis from perivascular creas in at least five corresponding high 
power fields or adjacent sections. 

4 Monocytes macrophages were identified as mononuclear cells stained 
by anti-M: antibods. 

$ B celis were detected ty a monocional antibody directed to IgM. 

€ Ia-lixe antigens were detected > the use of anti-I2 antibody. 

+ + = Staining tco fair: for assessment. 
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specimen was obtained. As determined from the subject's history, the age of the lesions ranged 
from 1 to 7 days. Subjects 1, 2 and 3 also underwent a 3 mm punch biopsy of sun-exposed 
clinically normal skin 1-3 cm away from the papule. For controls, a single 4 mm biopsy 
specimen of normal skin taken from an extensor forearm was obtained from two women and one 
man aged 20-34. In subject 3, a weal was biopsied 30 min after exposure to 4:2 J/cm? of long 
wave ultraviolet radiation from a xenon arc source (n order to study solar urticaria. Biopsy 
specimens of normal skin of control subjects and adjacent exposed skin from subjects 1 and 2 
were frozen in OCT Compound (Ames Co., Div. of Miles Laboratory, Elkhard, IN) and stored 
at — 70°C. All specimens taken from papules and all specimens from subject 3 were immediately 
bisected. Half was placed in 10%, buffered formalin for routine histology, and the other half was 
frozen in OCT Compound and stored at — 70°C. 


Monoclonal antibodies 

A series of monoclonal antibodies reactive with lymphocyte subsets, monocytes and Langerhans 
cells were used. Anti- T3 antibody reacts with 1009; of peripheral E-rosette positive T cells 
(Reinherz & Schlossman, 1980). Anti- T6 antibody, which reacts with a majority of cortical 
thymocytes but not with peripheral T cells (Bhan et al., 1980), has recently been shown to react 
with Langerhans/indeterminate cells in the skin (Poppema et al., 1981; Murphy et al., 1981; 
Fithian et al., 1981; Murphy et al., 1982). Anti- T4 and anti- T4B (clone SFCI-12T4D11, 
provided by Dr Ellis Reinherz, Sidney Farber Cancer Institute, Boston, MA; Reinherz et al., 
1982) antibodies react with T-cell antigens associated with helper/inducer function. Tissue 
section staining with anti-T4B is similar to, although more intense than, that of anti-T4 
antibody (Bhan et al., 19812). Anti- T8 antibody reacts with an antigen on T cells associated with 
cytotoxic/suppressor function (Reinherz & Schlossman, 1980). Anti-I2 antibody reacts with the 
non-polymorphic regions of human Ia-like (HLA-DR) antigens and labels the vast majority of 
B cells and monocytes, 20% of null cells, 30-40% of activated T cells, and virtually no resting T 
cells (Nadler et al., 1981). Monoclonal anti-Mı antibody, reactive with monocytes, natural 
killer cells and granulocytes, was employed (Breard et a/., 1980). A monoclonal anti-IEM 
antibody reactive with B cells was also used (Bhan et al., 1981b). 


Immunoperoxidase procedure 

Frozen sections 4 um thick were air-dried, fixed in acetone for 5 min and stained by a four-step 
peroxidase-anti-peroxidase (PAP) method (Bhan et al., 1980; Poppema et al., 1981). Sections 
were first incubated with a 1:100 to 1:500 dilution of mouse ascites containing either one 
monoclonal antibody, or a mixture of monoclonal anti- T4B and anti- T8 antibodies, for 60 min 
at room temperature followed by 30-min incubations with rabbit anti-mouse immunoglobulin 
(Ig) (Dako Immunoglobulins, Copenhagen, Denmark), swine anti-rabbit Ig, and lastly with 
peroxidase-rabbit-antiperoxidase reagent (Dako Immunoglobulins). Between each incubation, 
sections were washed in three changes of PBS. In some instances staining was confirmed with an 
avidin-biotin technique (Hsu, Raine & Fanger, 1981) employing mouse monoclonal antibody as 
the first step, followed by incubations with biotin-labelled horse anti-mouse Ig and avidin- 
biotin-peroxidase complex (Vector Laboratories, Burlingame, CA). 

Staining was achieved by incubation of sections in an acetate buffer solution (pH 5:0) which 
contained 3-amino-9-ethylcarbazole (Aldrich Chemical Co., Milwaukee, WD, dimethylforma- 
mide and hydrogen peroxide. The sections were washed in acetate buffer and mounted in 
Elvanol. Some sections were counterstained with Gill’s triple strength haematoxylin. 
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FIGURE I. Exposed skin adjacent t a papule of PMLE (Subject 2) showing T6-positive dendritic cells in 
the epidermis (arrows) ( x 400). Nuclei appear as central oval zones of non-reactivity. 


Counting methods 

Sections from each specimen were stained by the PAP technique using either anti-I2 or anti- T6 
antibody. Intraepidermal dendritic cells were ecunted only if the nucleus, visible as negative 
staining, was present (Fig. 1). The length of epidermis for each section was measured with an 
ocular micrometer (Zeiss W KPL. 10X; accuracy < 10 um) in a Zeiss light microscope. The 
number of cells stained by each antibody was divided by the total epidermal length surveyed 
from all sections (two or three) on the slide to obtain the number of positive cells per linear 
millimetre. 

The number of T 4-positive and T*-positive cells were counted within the perivascular areas 
of at least five corresponding high power fields on adjacent sections ( < 50 um apart) stained with 
either anti- T4B or anti- T8 anubodies, and the ratio of T 4-positive to T8-positive cells was 
calculated. 


Statistical methods 
Student's t-test was employed 


RESULTS 


Routine light microscopy 

Papules. The epidermis of al) papules exhibited mild spongiosis. Slight basal vacuolization 
was present in about 50% of the iesicrs. Epidermal atrophy and follicular plugging were absent. 
No epidermal basement membrane zone thickening was observed with a PAS stain. 

A mononuclear cell infiltrate was censely aggregated around venules of the upper reticular 
dermis and more loosely arranged around venules of the papillary dermis. Perivenular 
aggregates of mononuclear celis were also regularly disposed about adnexa. In each case, 
intervascular and perivenular oedema along withoedema and vacuolization of venular basement 
membrane zones and endothelial cel. swelling, were present. In the upper portion of the dermis 
nuclear debris was observed in seven cases. 


Adjacent exposed skin. In adjacent exposed sk:n, only a few perivenular mononuclear cells 
within the upper dermis were present. 
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Weal (subject 3). In association with a slight perivenular mononuclear cell infiltrate in the 
upper dermis, perivascular, intervascular and venular basement membrane zone oedema was 
observed as well as endothelial cell swelling. 


Immunoperoxidase studies 

Anti-T cell antibodies stained most of the infiltrating mononuclear cells in papules of PMLE 
(Table 1). Staining was confined to cell borders of round cells that were present chiefly as dense 
nodular perivenular aggregates in the papillary and upper reticular dermis. Anti- T3 antibody 
stained 65-85°,, of infiltrating cells (Fig. 2). Furthermore, a combination of anti- T4B and 
anti-T8 antibodies stained the majority of mononuclear cells in all cases (Fig. 3) and 
were roughly equal to the total number of T4-positive and T8-positive cells counted on 





FIGURE 2. Frozen tissue section of a lesion of papular PMLE stained with anti- T3 antibody. A large 
number of T3 + cells are observed in a dense perivascular aggregate ( x 128). 





FIGURE 3. Frozen tissue section of a lesion of papular PMLE stained with a mixture of anti- T4B and 
anti- T8 antibodies. Most of the infiltrating perivascular cells exhibit cell surface staining ( x 160). 
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FIGURE 4. Frozen tissue section of a lesion of papular PMLE (subject 2) stained with anti-T 4B antibody. 
A large number of T4- cells icfiltra-e about vessels ( » 205). 


corresponding sections stained seperately with anti-T4B and arti- T8 antibodies. Although T 
cells with cytotoxic/suppressor cell phenotype (T8-positive) predominated in four cases, two 
cases had a predominance of ce ls with helper, inducer phenotype (T4-positive), and two cases 
had roughly equal populations of both phenotypes (Figs 4 and 5). The relative proportions of 
the two T-cell phenotypes coulc not Fe correlated with the age of the individual lesion; however, 
in all cases in which the duration of photosensitivity exceeded 10 years a predominance of 
T8-positive cells was noted. A tew cells within the epidermis stained with anti- T3, anti- T4, or 
anti- T8 antibodies in biopsy specimens of papules. 

Epidermal dendritic and perivenular mononuclear cells stained with anti- T6 antibody in all 
lesions; apparent cytoplasmic and dendritic staining was observed. The number of T6-positive 
cells in the dermis was increasec in f ve subjects as compared with control subjects; two of three 
subjects had increased numbers 6: dermal T6-positive cells ia a papule as compared with 
adjacent exposed skin. In subject 3, a large number (about 30", ) of the infiltrating mononuclear 
cells in both the papule (PMLE) and the weal (solar urticaria) were T6-positive (Table 1; Fig. 
6). In contrast, the mean number af epidermal T 6-posit:ve cells in lesions (8:6 + 5-0 cells/mm) 
did not differ significantly from that observed in adjacent exposed skin (5:8 + 2-9 cells/mm). 

Ia-positive (I2-reactive) cells, wa.ch exhibited cytoplasmic, dendritic, or peripheral (cell 
border) staining, represented 4c—70 ',, of the dermal infiltrate in papules, exceeding the number 
of T6-positive cells in all cases (Ta» e 1, Fig. 7). However, anti-I2 antibody stained less than 
30", (mean) as many epidermal dendritic cells as reacted with anti- T6 antibody; this finding 
was observed consistently in lesional. adjacent exposed and control skin. The mean number of 
epidermal Ia-positive cells wa: increased in papules (3:8 + r:c cells/mm) as compared with 
adjacent exposed skin (0:8 + o-5 cells/mm). Endothelia! cells and epithelium of sweat ducts 
(dermal and epidermal) were |a-positive. 
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FIGURE 5. Frozen tissue section of a lesion of papular PMLE (subject 1) stained with anti- T8 antibody. 
About 50";, of the infiltrating cells are T8 + ( x 160). 





FIGURE 6. Frozen tissue section of a lesion of papular PMLE (subject 3) stained with anti- T6 antibody. 
Increased numbers of T6+ cells are present within the epidermis and dermis ( x 205). 
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FIGURE 7. A papule of PMLE with la-reactive (12-pesitive cells in a perivascular distribution. 
Endothelial cells are also Ia-po-itive (arrow) ( » 205). 


IgM was detected on rare derma! mononuclear celis in three skin lesions. Anti-Mr antibody 
stained cell borders of a small minority of infiltrating mononuclear cells. Adjacent exposed skin 
of subjects 2 and 3 contained a fw dermal T6, Ia and T8-positive cells, but the numbers and cell 
phenotypes did not differ from those observed in mormal skin of control subjects. Adjacent 
exposed skin from subject 1 had more T4-positive cells and T8-positive cells (T4/T8 ratio 5:3) 
than were observed in skim of control subjects. 


DISCUSSION 


A dense perivascular mononuclear cell infiltrate is a constant feature of PMLE (Wright & 
Winer, 1960; Epstein, 19F0). The present study indicates that most of these infiltrating cells are 
T cells, which form dense perivenular aggregates without significant epidermotropism. Both 
major T-cell subsets, helper/inducer (T4-posit ve) and cytotoxic/suppressor (T8-positive) cells, 
are present in varying proportions :n the infiltrate. The T8-positive subset appeared in greater 
numbers, albeit not strikingly, in four patients. The T4-positive subset formed the greater 
proportion of the infiltrate in two cases, one of which had a striking 7:1 ratio of T4-positive to 
T8-positive cells. In two cases, the T4:T* ratie was approximately 1:1. The relative 
proportions of T4-positive and T$8-positive cells could not be correlated with the clinical 
duration of the lesion. Study o” sequential lesiens in a subiect with PMLE might show whether 
an orderly sequence of infiltration cf the two major T cell subsets occurs. 

In the majority of biopsy specimens of papules, increased numbers of dermal T6-positive 
(Langerhans/indeterminzte) cells were present primarily in perivascular array. Subject 3, who 
had both papular PMLE and solar urticaria, was of particular interest since both the papule and 
weal exhibited the highest proportion of T6-positive dermal cells (30°,,). The relative 
predominance of T6-positive and T8-positive cells in both of his lesions does not, however, 
necessarily imply identical immune mechanisms in solar urticaria and PMLE. 

As most of the inflammatory cells were T cells, anc a large number of derma! Ia-reactive cells 
were identified, it is reascnable to assume that at least some of the T cells expressed Ia-antigen 
and therefore were in an activated state (Reinherz e: a/., 1979). 
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As described previously (Muhlbauer er al., 1982b), monoclonal anti-I2 antibody stained 
fewer epidermal Langerhans cells than did anti- T6 antibody, supporting the notion that an 
la-negative, T6-positive subset of Langerhans cells may exist. The finding of many more 
epidermal Ia-positive cells in lesions as compared with adjacent exposed skin suggests that more 
epidermal Langerhans cells express detectable HLA-DR antigen in papules of PMLE. 

Although clinical observations suggest that PMLE is T cell-mediated, preliminary studies of 
lymphocytes im vitro have been conflicting (Horkay & Mészáros, 1971; Raffle, Macleod & 
Hutchinson, 1973). In one study (Jansen & Helander, 1976), homogenates of UV-irradiated and 
non-irradiated skin from patients with PMLE were incubated with autologous lymphocytes to 
test the hypothesis that PMLE involves a delayed reaction to antigen formed in the skin 
following UV radiation. No leukocyte migration inhibition was observed with either of the skin 
homogenates. Although their experiment did not support the above hypothesis, their samples 
contained mainly epidermis and antigenic material within the dermis may have escaped 
detection. 

The present study provides evidence for a large number of perivascular T lymphocytes in 
PMLE. Possibly T cells are accumulating in response to antigen formed in a vascular or 
perivascular location following UV radiation. Langerhans cells present in the infiltrate may play 
a role in presentation of antigen to T lymphocytes (Silberberg-Sinakin & Thorbecke, 1980), 
which in turn proliferate and release lymphokines that attract additional lymphocytes to the 
tissue (Cohen et al., 1973), damage blood vessels, and locally activate the clotting system 
(Rickles er al., 1973; Rocklin, Bendtzen & Greineder, 1980; Muhlbauer et al., 19822). 
Accumulation of intervascular fibrin (Muhlbauer et al., 1982a) and water may cause induration 
and form the clinically observed papule (Dvorak et al., 1974). As both T-cell subsets were 
present in the infiltrate, it is possible that, in addition to a delayed type hypersensitivity 
response, cytotoxic lymphocytes (Cerottini & Brunner, 1974) could directly damage endothelial 
cells, producing the observed vascular injury. 
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SUMMARY 


Laminin, type IV and type V collagen were localized in twenty-five basal cell carcinomas 
(BCCs) by immunofluorescence. All basal cell carcinomas were separated from the connective 
tissue by a continuous basement membrane (BM) which always contained the three antigenic 
determinants. Nodular and cystic BCCs, but not pagetoid BCCs, contain linear and globular 
deposits of these BM components. The linear deposits probably represent BM debris that 
remains undigested and the globular deposits correspond to residual cytoplasmic fragments 
occurring during apoptosis. These results suggest that BM components are synthesized by 
epithelial cells and are secreted to polymerize at the dermo-epidermal junction. 


The interface between epithelia and connective tissues is lined by a basement membrane that is a 
complex structure which includes the plasma membrane of basal cells, the lamina lucida, the 
basal lamina and a subbasal layer containing anchoring fibres, microfibril bundles and collagen 
fibres (Yaoita, Foidart & Katz, 1978). Several defined molecular components are known to 
participate in the composition of basement membranes, including the bullous pemphigoid 
antigen, laminin, type IV collagen and type V collagen (Briggaman, 1982). 

There is little information concerning the nature and the fate of the basement membrane of 
epithelial neoplasms of the skin. We have reported that PAS-positive structures line basal cell 
carcinomas and that a similar material is present in globules inside regressing foci of the 
neoplasm (Franchimont et a/., 1982). Using immunofluorescence techniques, our preliminary 
results (Van Cauwenberge, Foidart & Lapiére 1980), recently confirmed in a few patients 
(Weber et al., 1982), suggested that macromolecules normally found in basement membranes 
were present in a continuous sheet around basal cell carcinomas and in globules within the 
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neoplasm. The aim of this work was to investigate the biological significance of these findings in 
a larger group of patients and ia different types cf basal cell carcinomas. 


METHCDS 


Clinical material 

Twenty-five histologically confirmed basal cell carcinemas were studied in patients aged 65 + 12 
s.d. years. Their clinical and hiscological aspects corresponded to ten pagetoid, one reticular, ten 
nodular and four cystic basal ce ] carcinomas. After surgical excision, fragments collected at the 
periphery of the lesions were embedded in OCT compound (Lab Tek products division, Miles 
Laboratories, Inc. Naperville) and frozen in liquid nitrogen. Six micrometres thick sections 
were cut with an International Cryostat. Other samples were immersed in 70", ethanol, 
embedded in paraffin and 5 um sect:ons were reacted with antibodies to basement membrane 
antigens according to the technique described by Sainte Marie (1962). 


Preparation of antibodies 

Type IV collagen and laminin were purified from a murine tumor producing a basement 
membrane matrix (Orkin ei a/., 1677; Timpl e: el, 1978; Timpl et al., 1979). Type V collagen 
was purified from human placenta í Burgeson e? el., 1976). Antibodies were raised in rabbits as 
described by Foidart & Reddi 1930). Affinity purified antibodies to type IV collagen, laminin 
and type V collagen were prepared “rom their respective antisera by cross immunoadsorption 
(Nowack et al. 1976). Specificity of the ant;bodies was assessed by radioimmunoassay 
(Scheinman, Foidart & Michael, 1980), enzvme- inked immunoassay (Rennard et al., 1980) and 
blockage of immunofluorescerce or competition studies as previously reported (Yaoita et al., 
1978). 


Indirect immunofluorescence studies 

Sections were rinsed for 5 min in pbosphate-buffered saline (PBS). Affinity purified antibodies 
(20 ug/ml PBS) were then applied to tissue sections and incubated at room temperature in a 
moist chamber for 30 min. Sections were washed in five changes of PBS for 5 min each and 
dried. 

Sections were then incubztec with fluorescein isothiocyanate conjugated (FITC) goat 
antibodies to rabbit IgG for 20 min in a moist chamber at an antibody concentration varying 
between 50 and 150 ug/ml. The sect:ons were finally washed three times with PBS, covered with 
a solution of 90°% gylcerin and 10°, PBS, movated and viewed under a Zeiss epi-illuminated 
fluorescence microscope. Purified rabbit antibodies to ovalbumin (50 ug/ml PBS) and normal 
rabbit IgG 20-50 ug/ml PBS were used as conzrols. 

After IFF studies, sections prepared accordiag te Sainte Marie (1962) were counterstained 
with haematoxylin eosin or periodic acid Schiff (PAS) in order to define more precisely the 
histological structures responsible for binding af the antibodies. 


RESULTS 

Type IV, type V collagen anc laminin were presen: in all normal basement membranes at the 

dermal epidermal junction, and around blood vessels, sweat glands, hair follicles and smooth 
muscle cells. 

At the site of basal cell carcinomas, three patterns ef distribution of the immunoreactants were 
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FIGURE 1. Immunolabelling of a basal cell carcinoma produced by reacting antibodies raised in the rabbit 
against laminin and revealed by a fluorescein labelled goat anti-rabbit IgG. Basement membrane around 
epithelial nests and vessels is shown. 


disclosed. The first pattern was seen in all basal cell carcinomas at the junction between the 
neoplasm and the dermis. Linear deposits for all the immunoreactants were observed displaying 
the same immunohistochemical characteristics as those of the normal basement membrane (Fig. 
1). They were continuous and sometimes uneven in thickness. Linear fragments in continuity 
with the peritumoral basement membrane were sometimes present outside the neoplastic 
nodules in the remodelled surrounding connective tissue (Fig. 2). They were distinct from the 
basement membrane of the numerous vessels (Fig. 3). The second pattern consisted of linear, 
sometimes corrugated, deposits located inside the neoplasm and connected to the peritumoral 
basement membrane (Fig. 4). It corresponded to the irregular infolding of this membrane. The 
third pattern was present in several basal cell carcinomas where types IV and V collagen and 
laminin were localized inside the tumour nests in a granular and patchy distribution. Their 
numerical density and their apparent size increased towards the centre of the neoplastic nests 
(Figs 4 and 5). A diffuse labelling was visible in the most peripheral layers of neoplastic cells 
(Fig. 5). When the same sections were counterstained in standard microscopy, these 
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FIGURE 2. Immunolabelling of b.sal cel! carcinoma with antibodies raised against collagen type IV. The 
diffuse labelling in the connective tissue between two adjacent nests of basal cell carcinoma is illustrated 





FIGURE 3. Immunolabelling of 3 cystic basa! cell carcinoma produced by the anti-laminin ntibody. It 
demonstrates the aspect of ti amina densa around the neoplastic cells and the blood vessels. 
Immunoreactive bodies are present inside the nest of dasa! cell 
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FIGURE 4. Immunolabelling of a cystic basal cell carcinoma produced by type IV collagen antibody 
Immunoreactive bodies are present inside the neoplastic nests, some connected to the basement 
membrane in a gradient of increasing density towards the centre of the necrotic cavity 





FIGURE 5. Immunolabelling of two adjacent nests of a cystic basal cell carcinoma (as in Fig. 3). It 
illustrates the increasing density of globules and immunoreactive material towards the centre of the 
tumour. It also demonstrates the diffuse labelling of the outer layers of tumour cells. 
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FIGURE 6. Basal cell carcinoma in wh ch nucleated neoplastic cells and PAS positive apoptotic bodies 
(arrows) are recognized (PAS kemaluan staining). 


immunofluorescent bodies were found to be eosinophilic and PAS positive (Fig. 6). These 
bodies were most abundant in nodular cystic basal cell carcinomas | Figs 3, 4 and 5), less frequent 
in pagetoid basal cell carcinomas and almost absent in the reticular basal cell carcinoma (Figs 1 
and 2). 


DISCUSSION 


Basement membrane is a morphological entity composed of the defined macromolecules type IV 
and V collagen and non-collagenous glycoprotzins, mciuding laminin and bullous pemphigoid 
antigen (Yaoita et al, 197*; Briggaman, 1982). As observed by transmission electron 
microscopy, basement membrane which delineates basal cell carcinomas is irregular in 
thickness (Kobayasi, 1970; Hashimoto, Yamanashi & Dabbous, 1972; Pierard, Hermanns & 
Lapiére 1974). Discontinuitics detected by transmission and scanning electron microscopy are 
too small to be observed by immunofluorescence (Pierard et al., 1974; Kint, 1976). Our study 
suggests that basement membrane around basal cel! carcinomas contains all the antigens 
normally present at the normal dermo-epidermal junction. Kimura er al. (1980) have also shown 
the presence of bullous pemphigoid antigen. An asynchronous deposition of the constituent 
macromolecules has been reported in other models where basement membrane is being formed 
(Hintner et al., 1980; Stanley er el.. 1981). This is not the case in basal cell carcinomas in which 
the concurrent presence of the three macromolecules in linear and continuous deposition 
suggests their simultaneous synthesis with ne spatial or temporal dissociation. Since basal cell 
carcinomas consist of the juxtzposition of nests constantly in proliferation and regression 
(Franchimont er al., 1932) this investigation corresponds in fact to a time-course study of the 
development of the neoplasm 
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In some foci the basement membrane presented linear extensions outside and inside the 
neoplastic buds. Those outside the neoplasm could represent the so-called reduplication of 
basement membrane that accompanies epithelial regression, as seen in lichen planus and lupus 
erythematosus. We interpret their presence as remnants of basement membrane after partial 
regression of the neoplasm. Those inside and closely associated with the basement membrane 
are invaginations that occur during the growth of the neoplasm. The three basement membrane 
antigens were also disclosed in globular form inside most foci of nodular and cystic basal cell 
carcinomas and were more concentrated in the centre of neoplastic nodules near the necrotic 
cavity. These remnants probably persist in the absence of the enzyme capable of ensuring their 
proteolytic digestion. These latter deposits are almost absent in the reticulated and pagetoid 
types of basal cell carcinomas revealing distinct biological features for these different 
histological types of the neoplasm. 

In addition to the undigested breakdown products of established basement membrane, some 
of the globular bodies may represent residual undegraded cytoplasmic fragments resulting from 
apoptosis and cellular death (Curson & Weedon 1979; Weedon, Searle & Kerr 1979). The 
identification of the three basement membrane proteins in these presumed apoptotic bodies 
indicates that the constituent structural proteins were synthesized but not secreted. 

In recent years it has become apparent that many neoplasms may gain new biosynthetic 
capacities while they retain some properties of the cells from which they derive. The parallel 
expression in basal cell carcinoma cells of the genes coding for the three macromolecules 
specific for basement membrane, suggests that their synthesis is a physiological characteristic of 
basal keratocytes unrelated to cancer. It supports the hypothesis that epithelial cells are 
responsible for the synthesis of laminin, type IV and type V collagen. The fact that granules 
containing these three macromolecules are also found inside the neoplasm suggests that 
synthesis of basement membrane macromolecules has taken place in cells that have lost contact 
with the connective tissue. It would indicate that a close interaction between mesenchymal 
structures and epithelial cells is not required for synthesis but may be needed for secretion and 
organization. This seems to be specific for basement membrane components because interstitial 
collagens and procollagens were not found inside the nests of basal cell carcinomas. Almost 
identical results were obtained in cylindroma (personal unpublished data). 
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SUMMARY 


The effects of local glucocorticosteroid treatment on collagen biosynthesis and basement 
membrane components were studied in suction blisters in human abdominal skin. Pretreatment 
with clobetasol- 17-propionate, applied three times a day for 4 days, did not affect the activity of 
galactosylhydroxylysyl glucosyltransferase (GGT) in fresh blisters but post-blistering treat- 
ment for 3 days with the steroid markedly inhibited the increase of this enzyme activity during 
the initial phases of re-epithelialization. The GGT activity was over 50?; lower in steroid- 
treated blisters compared with control values. Protein concentrations and blister fluid volumes 
were also significantly decreased in healing 3-day blisters after steroid treatment. These results 
suggest that local glucocorticosteroid decreases either the synthesis of GGT or its release from 
the tissue into the blister fluid. 

The treatment did not affect the blister histology nor the early process of re-epithelialization. 
Immunohistochemically, type IV and V collagens and laminin of the basement membrane zone 
were similarly located in blisters of steroid-treated and placebo-treated skin, suggesting that 
local glucocorticosteroid does not affect the integrity of the basement membrane. 


Suction blisters have been used to study the epidermal-dermal basement membrane and the 
epithelialization process in standard wounds on animal (Krawczyk, 1971; Pang, Daniels & 
Buck, 1978; Devitt et al., 1978) and human (Ortonne ez al., 1981; Saksela et al., 1981) skin. 
Recently we have shown that during re-epithelialization of the blister base the activity of GGT, 
an enzyme involved in collagen biosynthesis, increases markedly owing to its mainly local 
production (Oikarinen er al., 1982). Because glucocorticoids tend to decrease both collagen 
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synthesis (Rokowski, Sheehy & Cutroneo, I9*1) and the activities of enzymes in collagen 
biosynthesis (Cutroneo & Stassen. 1975; Oikarinen, 1977; Risteli, 1977; Oikarinen & 
Hannuksela, 1980) we were irteresced in studying the effects of a highly potent topical 
glucocorticosteroid on the :ctivi:y of GGT in the ‘wound’ fluid of human skin blisters. We also 
wished to see whether or aot the basement membrane between the new epidermis and the 
dermis, as well as the pre-existing basement membrane remaining adhered to the blister bed, 
would be affected by steroic treatmert. The components of basement membranes were studied 
using specific antibodies to type IV and V collagens and laminin. 


METHE DS 


Subjects and treatment 

Eight male volunteers (aged 1¢-22 years) received local 0:05", clobetasol-17-propionate 
(Dermovate* ointment, Glazo) treatment without occlusion three times a day on one side of the 
abdominal skin in a square c x 9 cm, and rhe ointment base without corticosteroid in a similar 
square on the other side. Pre reatment was started 4 days before blister induction; the treatment 
was continued for 3 days after blistering. 


Suction blisters, samples and assay: 

Suction blisters (s mm in diameter) were induced both on the steroid-treated and on the 
placebo-treated areas of the abdomina. sk:n as described elsewhere (Kiistala, 1968). All the 
samples were taken in accordance with tae Declars-ion of Helsinki. For total-protein and GGT 
assays, blister fluid samples were withcrawn by a Mantoux syringe immediately after blister 
formation, and again 3 days lacer. For each sample ten to twenty intac: blisters were emptied and 
pooled. The remaining intact blisters w2re shielded by perforated plastic caps until they were 
emptied at the second samplir g. Poclec samoles were frozen and kept at — 20°C for a maximum 
of 3 months until assayed. 

The protein concentration n the blister fluid was determined by the method of Lowry et al. 
(1951). GGT activity was assayed in pooled blister fluid by the method of Myllylà, Risteli & 
Kivirikko (1975) as modified oy Aattinen (1977). 

For immunohistochemical studies, feur suction blisters together with the surrounding skin 
were excised (both from the scereid- ard placebo-treated sites) under local anaesthesia. Such 
samples were taken immediately after blister format.on and again 3 days later: they were frozen 
immediately and kept at — 20°€ for ap te three montas. The samples were cut into 7 um cryostat 
sections (Cryo-Cut, Americar Optical Corporatioz) on albumin-coated slides. The sections 
were air-dried for 30 min, fixed for 5 miz in ice-cold methanol, and washed three times for § min 
each time in phosphate-buffered saline OBS), pH 7 4. The sections were then incubated for 10 
min with normal goat serum, washed tw.ce for 5 min in PBS and incubated for 30 min with 
purified, highly specific collagen ancibodies “100 jg, ml PBS) or with control sera. They were 
then washed in PBS five times, 5 min sach time Fluorescein-coniugated goat IgG (1:40 
dilution, Dako) to rabbit IgG was apoliec for 30 min; this procedure was followed by washing in 
three changes of PBS. The seccions were then mourted in glycerol PBS (1:1 by volume) and 
examined by epifluorescence microscopy 'Or-hoplaz. Leitz). 

Type IV collagen and lamini were purified from murine EHS sarcoma tissue (Orkin et al., 
1977; Timpl er al., 1979) and type V ccllagen from human placental membranes (Sage & 
Bornstein, 1979). Antibodies against the collagen tyres and laminin were prepared in rabbits, 
and were cross-absorbed and "urther purified by immunoaffinity chromatography (Timpl, 
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Wick & Gay, 1977). The specificity ef the purified antibodies was established by immunofluor- 
escence blocking and by passive haemagglutinat.on. For the histological analysis samples were 
stained with haematoxylin and cos:m. 


Statistical analysis 
Student’s ¢ test was used te calculate the statistical significance of the differences between the 
means. 


RESI S 


Histological and immunoflucresceace Frndings 
The microscopic separation of the epidermis appeared similar in Dermovate*-pretreated and 
placebo (ointment base) pretreated skin (Fig. 1a). The whole epidermis formed the blister roof. 
Re-epithelialization started from tae blister margins (Fig. 1b) in both steroid-treated and 
placebo-treated skin. At day 3 roughl> a quarter or the blister bed was covered by newly-formed 
epithelial tongues in both stereid-treated and placebo-treated skin (not shown), and no clear 
difference could be found in the speed of epiderm:l repair either by clinical or by morphological 
observation. However, the gross appearance of the s-eroid-treated blisters was more flaccid. 
Laminin and type IV and V collagems were foun in non-blistered areas of the epidermal-der- 
mal junction and in the wallsof derma blood vessels in both steroid-treated and placebo-treated 
skin (data shown for type V collagen, Fig. 2). Innewly-induced blisters, type IV and V collagens 
and laminin were found in the denuced junction zone over the blister base and along the 





FIGURE 2. Indirect immunoflworescence staining cf humen skin blister using affinity-purified type V 


collagen antibodies. Skin was pretreated with the omtmen: bese and the sample was taken immediately 
after blister induction. Notice the ar sening in the base cf me blister and at the epidermal-dermal 
junctions. Some staining is also founc in the blood vess Magnification x 210 Epidermis (E); dermis 
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FIGURE 3. Protein content and GGT activity in blister fluid in fresh (o-h) and day 3 (72-h) blisters in 
Dermovate*-treated (CJ) and placebo-treated (BI) skin. (a) Protein content in blister fluid (gj 100 ml). (b) 
GGT activity in blister fluid expressed as d.p.m. per ml of blister fluid. (c) GGT activity in blister fluid 
expressed as d.p.m. per mg of blister protein. The values are the mean + s.d. **P «oor, ***P «o oor. 


underlying vessels. Type IV and V collagens were not found in the separated epidermis, but in 
some places laminin was observed along the lower margin of the separated roof. These findings 
were identical in blisters of both steroid-pretreated and placebo-pretreated skin. The changes 
were also identical during the healing process. 


Blister fluid volume, protein content and GGT activity 

The mean volume (5 mm blisters) in fresh control blisters was 43 + 8 ul (mean + s.d.) and in 
steroid-pretreated blisters 41 + roul. At day 3, post-blistering, the mean volume of control 
blisters was 29+10 pl and that of steroid-treated blisters 13+4 jl; the difference was 
statistically significant (P < 0-001). 

Total protein concentration in fresh steroid-pretreated blisters was slightly lower than in 
control blisters. The difference was not statistically significant. At day 3, the protein 
concentration was 22% lower in steroid-treated than in control blisters (P < 0-001; Fig. 3a). 
GGT activity in newly-formed steroid-pretreated blisters was slightly lower than in control 
blisters (statistically not significant), but at day 3 with continuous treatment, GGT activity was 
significantly lower (P « 0-01) in steroid-treated than in control blisters. This difference was 
noted whether calculated per fluid volume in microlitres or per protein concentration of the 
blister fluid (Fig. 3b and 3c). 


DISCUSSION 


In the first part of this study clobetasol-propionate ointment was applied for 4 days on intact 
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skin, preceding blister production. 1 his pretrestment affected neither the anatomical plane of 
epidermal separation nor the distr tution of the examined basement-membrane-zone com- 
ponents of the underlying blister ted. This finding is aot unexpected, since after relatively 
short-term administration corticosteroids have cnly a minor influence on mature tissues with 
relatively low synthetic activity. The slight trends toward lower protein and GGT concentra- 
tions in fresh blisters on the steroid-treatec skin might parallel the phenomenon of 
corticosteroid-induced skin thinning. Tan, Marks & Payne (1981) have recently observed an 
early onset of dermal thinning fol cwing 2 days treatment with creams containing 0:05°,, 
clobetasol propionate. This reversitie thinning was of the order of 5°,,, and was more marked 
after longer periods of treatment. 

In the second part of this study ap>.ications of the corticosteroid were continued on blistered 
skin for a period of 3 days. The treat ent inducec a definite involution of blisters and a relative 
decrease in protein concentration. Ladeed, in steroid-treated skin the blister volume was less 
than one-half of that in concrol sites, and correspondingly the protein concentration was almost 
a quarter lower in steroid-treated blisters. Newly -induced suction blisters are known to have a 
relatively low protein concentratior. in the order of 40^, of the serum level, but there is a 
progressive increase in older blisters. Values as high as 80", of the serum level can be attained in 
old blisters (Kiistala, 1975; Oikarimen et al., :982). The exchange of proteins from the 
circulation into this extravascular compartment is relative'y rapid (Worm, 1981), and the inflow 
and elimination rates of protein-bcund drugs can be varied by grading the inflammatory 
stimulus in suction blisters (Schreiner et al., 1978). 

Many actions have been attributed to corticosteroids which may contribute to their 
anti-inflammatory properties, e.g. the seduction of vascular permeability leading to diminished 
plasma leakage into the extravascular tissues. This study shows that the anti-oedematous and 
anti-exudative properties ef local corticosteroids can be quantified by the use of suction 
blistering, which is one of the few experimental models applicable to man for the study of 
inflammatory and therapeutic effects 

The role of GGT during regeneration is net known. It is important fer the proper 
glycosylation in post-translational modification of collagen biosynthesis and reflects the activity 
of collagen biosynthesis (Kivirikko & Myllyla, 1973). The situation is, however, more complex 
because the enzyme is also found in taa cells whic) are nct actively synthesizing collagen, e.g. 
inflammatory (Myllylä & Seppa, 1979) and epidermal ceils (Oikarinen et al., 1982). So it is 
possible that the lowered increase in GGT activity in old blisters reflects a decreased response of 
inflammatory and epidermal cells to regeneration stimulus. Another reason may be that 
glucocorticoids inhibit or decrease the release of GGT from surrounding tissues to the blister 
cavity. Glucocorticoids decrease the s"nthesis of prolylhydroxylase (Cutroneo & Stassen, 1975; 
Oikarinen, 1977), an enzyme which .s involved in collagen synthesis. It is not known if 
glucocorticoids also decrease the synthesis of GGT out this is probable because in animal tissues 
(Risteli, 1977) and cells (Oik: rinen, 1977) glucocorticoids decrease the activity of GGT without 
inhibiting the enzyme reaction itself (Gikarinen, 1977). Clobetasol propionate is clinically the 
most potent corticosteroid available. and nas been shown to possess im vitro a high binding 
affinity to cytosol of both human kerat nocytes and ‘ibroblasts (Poneck, Kempenaar & Dekloet, 


activity, it did not have any noticeable inhibitory effect on the re-epithelialization process. 
During longer follow-up periods sub:ie differences might be observed, but on clinical grounds 
both steroid-treated and contro! blisters have apperently identical new epithelium over their 
floors by day 7. Our results are thus in agreement with observations made on epidermal 
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regeneration of suction-blistered animal skin treated with i.c. dexamethasone; this treatment 
did not retard epidermal migration, although the DNA synthesis and post-blistering acanthosis 
of the blister margin were diminished (Devitt et al., 1978). 

The present study shows that corticosteroids do not have any clear influence on pre-existing 
basement membrane components in the blister area, such as laminin and type IV and type V 
collagens. These components were not increased under the new epithelium either. This finding 
is explained by the fact that laminin and type IV collagen appear relatively late under premature 
migrating epidermis (Stanley, Alvarez, Bere, Eaglstein & Katz, 1981). Suction blistering seems 
not to be a good model for the study of their early appearance, since in this process the basement 
membrane zone is not lost. 

In this study we observed laminin foci also separated the epidermal rim, a finding in 
agreement with other authors (Saksela et al. 1981) but in disagreement with our own earlier 
report (Oikarinen et al., 1982). One explanation for this apparent ambiguity might be that there 
are minor variations in separation owing to the complexity of the junction zone around the 
epidermal appendages, resulting in some variability in epidermal stripping. Thus, minor defects 
in the ultrastructural basal lamina are not unusual after suction separation (Ortonne et al., 1981), 
and in animal skin even deeper breaks may be found (Levine et al., 1982). 
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SUMMARY 


The dynamic changes in skin mast cell (MC) numbers around incised wounds were studied, 
using experimental designs amenable to multiple analyses of variance. Sixty-four Wistar albino 
rats were shaved in the interscapular region, wounded or not wounded, and then killed 2 or 10 
days later. During this period, the rats were exposed continually to a cold (2°C) or control (20°C) 
climate and treated daily over the shaved region with either tap water or a weak sulphuric acid 
(pH 3:5) solution. The MCs within five adjacent fields of the wound or the control reference and 
within the superficial and deep halves of the skin were counted (at x 400). The greatest decrease 
in MC numbers occurred within about 700 um of the wound. Whereas the paucity of MCs 
within the wound region was evident at 2 days, near-normal levels were achieved by day 10. 
Cold exposure produced little effect, but MCs responded differently to the water and acid 
treatments as a function of distance and skin depth. 


Several authors (Holczinger & Devenyi, 1954; Wichmann, 1955; Boyd & Smith, 1959; Reynolds 
et al., 1963; Matsuda & Kitamura, 1981) have implicated the skin mast cell (MC) in wound 
healing. The disappearance and reappearance of these multipotent cells around incisions have 
been reported by Wichmann (1955) and by Boyd & Smith (1959). 

Experiments in which MCs have been counted as a function of the distance from the wound 
(e.g. Holczinger & Devenyi, 1954) have contained sampling problems or have not been 
amenable to clear statistical analysis. No study has employed experimental designs that would 
allow the detection of possible interactions between post-wound time, various treatments and 
distance from the wound. The use of statistical procedures that simultaneously employ 
temporal variables and distances and depths within the skin could allow the detection of 
dynamic changes in MC numbers. 

The present study was designed to determine the effects of incised wounds upon MC 
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numbers within the two major leves of the skin as a function of distance and time. To further 
test the practical possibility that ME numbers im wounded skin might respond differently from 
MCs in non-wounded skin to environmental intuences, two other treatments were selected: the 
pH of fluid applied to the wound and the ambient post-wounding temperature. 

Both ambient temperature and the pH of ad acent tissue have been reported to influence 
wound healing. Humid conditions at the wound proraote epithelialization (Osment, 1975; 
Sciubba er al., 1978) while cold environments /7 —3 C) decrease the rate of healing (Filston & 
Vennes, 1968) and warm temperatures (3c C) fae litate healing (Cuthbertson & Tilstone, 1967). 
The pH of wounded tissue is known to shift from acidic to basic levels during the repair process 
(Reynolds et al., 1963). Granulocytes and fibroblasts are very sensitive to lower ambient pH 
(Peacock & Van Winckle, 1970: Silver, 1980). In fact, pH gradients have beer suggested as a 
major stimulus for wound repair (Salver. 19307. 


METECDS 


Sixty-four male albino Wistar rats obtained from W oodiyn Laboratories (Guelph, Ontario) 
were used as subjects. In exper:mer t I (thirty-two animals), the subjects were 60 days of age 
(mean wt 268 * s.d. 11-7 g while in experiment 1I (thirry-two animals), the subjects were 9o 
days of age (mean wt 350 + s.d. 20 gò at the begir. ning of the treatments. 

From 1 week before the experiment until its ead, all rats were housed singly in metal wire 
cages. Purina rat chow and water were available ad libitum. The following colony conditions 
existed: temperature 23° + 1 C and LD cycle 12:12. 

On the day of the experiments, the animals were randomly assigned according toa2 x 2 x 2 
factorial design (three-way analyses of variance’. For both experiments I and II, the animals 
were allocated to one of two wound treatments (wund-coatrol versus wound) and to one of two 
kill times (2 days versus 10 days’. The third treatment was different for the two experiments. In 
experiment I, the animals were allocated to either the tap water (control) or acidic pH condition 
while in experiment II the -ats were assigned to cither the control or cold environment. 

On the day of the wound or wcund-con:rcl trea! ments, each animal was injected i.p. with 40 
mg/kg of sodium pentobarb tal (Somaitol) and 0-4 cc of atropine sulphate. Rectangular-shaped 
areas of about 3:5 cm by 2:5 cm were produced in the interscapular regions of all animals by an 
electric razor. Animals in the cortrol-wound grou» were stroked with a blunt instrument over 
the shaved skin. For the wound groups, 1 '5 cm lenzth incisions were made (through the skin to 
the underlying fascia) at an angie pe-pendicular t» the long axis of the rat by a small pair of 
dissection scissors (experiment I} or a razor blade (experiment II. The wound was held closed 
manually or with tape for atout :« min before the animals were placed in plastic recuperation 
cages within the surgery rocm. 

In experiment I, the animals were returned to the home cages in the colony. Half the numbers 
of rats from each of the treatment conditions were :reated daily (starting 15 min after shaving) 
with either tap water (pH = 6-4) or weakly acidic d.lute solutions of sulphuric acid (pH = 3:5); 
these solutions were applied at recom *mperature and made fresh every third day. The fluids 
were administered with saturated “dripping} cottca puffs applied ever the shaved areas for 1 5s 
so that the areas were well soaked. Fresh puffs were used for each animal and the order in which 
the solutions were applied was alterec daily. 

In experiment II, 6 h after the injection of the anaesthetic, animals were taken to a room 
containing a walk-in environmental chamber. Half the animals were maintained in the chamber 
(2 +1°C) while the other animais (tzmperature controls: were placed outside (20° + 1C). 
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Animals were maintained in similar single wire cages and given food and water ad libitum. Both 
groups were given a LD 12:12 regime similar to the initial colony conditions. 

Either 2 or ro days after the wound (or no-wound) treatments, each rat was weighed and killed 
by chloroform. Because of the hair growth in the day 10 groups, the area around the wound was 
shaved carefully. Each shaved area was then carefully removed and placed immediately between 
two glass slides in a tray of E: F:A (90 parts 80", ethanol:5 parts 30% formaldhyde:5 parts 
glacial acetic acid) in order to reduce curling. After a period of 10 min, the tissues were then 
placed into a separate jar of E:F:A for 24 h. Following dehydration, clearing and infiltration 
(Persinger, 1980; 1981) tissues were embedded in paraffin blocks. The blocks were sectioned at 6 
um in a plane perpendicular to the surface of the skin (and to the long axis of the incision). Five 
serial sections for every 100 sections were stained with toluidine blue for mast cells. In 
experiment I, other sections were stained with fuchsin degenerative and Verhoeff elastin stains 
(Humason, 1972). 

Mast cells, as defined by both metachromasia and morphology, were counted at x 400 within 
the five adjacent fields from the wound and within the two adjacent fields of the upper and lower 
halves of the skin (5 x 2 = 10 fields). Optimal sections (minimal histological artifacts) at the level 
that most demonstrated the wound were selected. As an extra precaution (in expermiment I) 
since there was some overlap between the upper and lower fields of some sections, the average 
dermal depth of each tissue (section) was determined by a Trisimplex projector for later analyses 
of covariance. 

In experiment I, the eight fields on one side and the eight fields on the other side of a wound 
(which was aligned in the middle of the two central fields) were counted and averaged for MCs. 
In experiment II, the ten fields were counted for only one side of the wound, but two separate 
sections (separated by 100 um) were counted and averaged. For the control (no-wound) tissues, 
comparable regions in the middle (experiment I) or the edge (experiment II) of the tissue were 
selected as the central two fields. All tissues (n — 32) were sectioned, stained and counted for 
MGs. One tissue was lost in experiment II (n — 31). 

Five-way analyses of variance with two factors repeated (two wound conditions, two kill days, 
two specific treatments, five fields from the wound and two fields of skin thickness) were 
completed by BMD statistical software using a DEC2020 System computer. Non-repeated 
measure analyses and checks for numerical properties of the data were verified using SPSS 
software. 

Since some of the MC populations per field exceeded skewness values of 1-0, square roots of 
the MC numbers were also computed for both experiments. These data transformations 
reduced all skewness values to less than + 0-9. Five way analyses of variance plus covariance for 
either body weight, change in body weight, surgical sequence, tier in the home cages, tier in the 
experimental cages, or thickness of tissue (experiment I only) were completed for the absolute 
and square root data. 


RESULTS 


‘The means and standard deviations for mean MC numbers/field for the three main effects and 
the skin depth are presented in Table 1. Five-way analyses of variance with two factors repeated 
(skin depth and distance) indicated no significant main effects for either the wound, time or 
special treatment conditions. However in both experiment I (Fs = 107:79, 153:89, d.f. = 1:24; 
the second F values refer to analyses of square roots of MC numbers/field), and experiment II 
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TABLE 1. Means and standard deviations ( + ) for mean numbers of mast 
cells per feld for wound, time, environmental tseatments and skin depth 
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(Fs = 125:91, 158-80, d.f. = 1-23) the upper skin had significantly (P < 0:001) fewer MCs/field 
than the lower tissue. 

Both experiments displayed signifieznt (P < 0:01) distance by wound interactions (Fs — 7:44, 
14:56, d.f. = 4:96 for experiment I anc Fs = 3-97, 5-45, d.f. = 4-92 for experiment 1I). As can be 
seen in Fig. 1, this interaction was due to the smaller number of MCs in the vicinity ofthe wound 
site. Interestingly, both experiments snowed significant (P < 0:05) depth by distance interac- 
tions (Fs = 4:26, 3:00, d.f. = 4:96 for experiment I end Fs = 3:03,6:56, d.f. = 4:92 for experiment 
ID. A posteriori analyses indicated this effect was due primarily to the wounded animals (Fig. 2). 

Significant wound by time (Fs—7 0s, 110c. díf.—1:24), distance by wound by time 
(Fs = 3:12, 8-34, d.f. = 4-96), depth by distance by sime (Fs = 2:14, 4:02, d.f. = 4-96) and a depth 
by distance by application (Fs = 3-80, 2-56, d.f. = 4:96) were also apparent in experiment I only. 
The first two interactions can be surmised from Fiz. 3 and are due primarily to the return of MC 
numbers in the wound region to contr»! values for the 10-day but not the 2-day rats. The only 
significant modification of MC numbers by emvironmental treatments, in this case, the 
application of either tap water or weak sulphuric acid to the wound is shown in Fig. 4. 
Experiment II only showed a margirally significant (P= 0-05) depth by wound interaction 
(Fs = 3:32, 5:87, d.f. = 123). This was due primarily to the smaller number of cells in the upper 
skin only (see Fig. 2) of the wounded animals reletive to the non-wounded animals. 
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FIGURE 1. Mean numbers of mast cells/field for wounded (6) and non-wounded (©) skin as a function of 
the distance from the wound (or comparable reference point) for experiments I and II. Vertical bars 
indicate standard errors of the mean. 


Analyses of co-variance for body weight, changes in body weight during the experiment or 
position in the housing racks did not alter the F values or produce any significant coefficients. 
Co-variance for thickness of the sections (for experiment I only) did not alter the F values in any 
significant manner. 

However, there were significant (P < 0-oo1) differences in section thickness between the two 
kill times. Three-way analyses of variance (time by wound by treatment) demonstrated 
(F = 17-01, d.f. = 1:24) that the skins of the animals killed at ro days (1-0 + 0:2 mm) were thicker 
than the animals killed at 2 days (0:8 + 0:2 mm). However, there were no significant wound or 
treatment effects or interactions (all Fs < 1-00). The means and standard deviations for section 
thickness of the no- wound 2 day, wound 2 day, no-wound ro day and wound 10 day groups were 
O7t0I,09-02,I1'I1-t02,a2nd 104 02 mm, respectively. 

Qualitative evaluation of the wound region at x 400 demonstrated features within the normal 
range of healing. For example, in experiment I only, three of the eight wounded rats killed after 
2 days had failed to complete epithelialization; all wounded rats killed after 10 days displayed 
this feature. Pinkish lines and networks were noted in the fuchsin-stained sections for the 2 day 
wounded rats but not in the 10 day wounded rats. More material around the wound was noted by 
the collagen stain in the 10 day than in the 2 day tissues. 
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FIGURE 4. Mean numbers of mast cells/field in the upper (———-) and lower (~ ~ ~ -) levels of the skin for 
the 2 and ro day animals as a function of distance from the wound or reference site and tap water (pH = 6-4) 
or weak sulphuric acid (pH = 3:5) treatments. Vertical bars indicate standard errors of the mean. pH = 6:4 
(0); pH = 3-7 (@). 


DISCUSSION 


The present studies confirm several previous reports. Firstly, as noted by both Holczinger & 
Devenyi (1954) and Wilhelm, Yong & Watkins (1978), clear layer differences in MC numbers 
were evident. In both experiments I and II, the lower level, comparable with the dermis and 
hypodermis of the rat, contained about twice as many mast cells as the upper level. Estimates of 
mean cell density in this study ranged from 5000 to 10,000 MCs/mm?; Wilhelm et al. (1978) 
reported a mean of about 7000 MCs/mm! in the skin of 60-80 day old rats. 

Secondly, both the distance and time of MC changes support previous investigations. Skin 
MC numbers were very low (even zero in some cases) within 240 uum (radius of the microscopic 
field) 2 days after the wound but had returned to control group values by day 10. Boyd & Smith 
(1959) also noted an absence of MCs within 300 um of the wound after 5 days of healing while 
Holczinger & Devenyi (1954) and Wichmann (1955) reported that the initial decrease in MCs 
near the wound was followed by an increase that peaked about 8—10 days later. 

Distance from the wound is clearly important with respect to MC numbers. In both 
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experiments I and II, the greatest decrease in MC numbers occurred within the first two fields 
or (240 + 480 um) 0:72 mm from ta? wound. No obvious differences in MC numbers existed 
beyond this distance, at least up to ive felds or 2: 1 mm. However since in experiment I the 10- 
day-old wounded skin stil! had fewer MCs than non-wounded controls, low-level decrements in 
MC numbers may be apparent onks if still greater distances from the wound are evaluated. 

The wounded regions in the p-<sent studies are comparable with previous reports. For 
example, the pinkish network notec by the fuchsin stains had been described by Ordman & 
Gilman (1966) for rat skin 2 days after wounding. This line, which has been described as a 
collagen precursor, was nct noted ir the 10 day rats. Since collagen synthesis is assumed to begin 
about day 4-5 after wounding (Dumphy. 1974) the collagen synthesis would be expected to be 
well into the proliferative stage in these animals. 

Certainly the major discrepancy 2etween the two experiments was the mean MC numbers/ 
field. Although contributions from the application of fluids to the skin and changes with age 
cannot be totally excluded, the most likely major source of variance was inter-observer 
(criterion) differences. Whereas MC counts in experiment I involved any intact metachromatic 
cell with the appropriate form, the MC counts in experiment II recuired the presence of all ora 
portion of the cell nucleus. Such a cr:terion difference would have resulted in smaller numbers 
of MC counts in the second experimeat; the results support this suggestion. Inter-experimenter 
reliability measures were not completed in this study; however (Crenbach) alpha coefficients for 
comparable MC measurements in ctaer experiments have been shown to exceed 0:98. 

The relatively small effects of pH treatment upon MC numbers and distributions within 
wounded tissues were not surprsing considering the short duration of the treatment 
application. However, the lack of significant effect froma prolonged cold room exposure was 
surprising. If lower temperatures retard wound healing and if wound healing is related to MC 
distributions, then certainly some deviation should have been noted. 

Our contention that central effects generated by the cold exposure would contribute to MC 
differences around the wound was nc t supported. Perhaps more peripheral factors contribute to 
MC density. One possibility compat ble with both the MC and wound healing literature would 
involve the local temperature evaluation around wounded tissue (Cuthbertson & Tilstone, 
1966). The facilitation of wound hea/ing in animals exposed to higher ambient temperatures 
could be related to the enhanced blood flow capillary invasion around the wounded area. 
Considering the frequent correlatior. 5etween MC numbers and capillarization, MC numbers 
would be expected to proliferate ascund wounds of animals exposed to local elevations in 
temperature. 

Mast cells in wounded skin appear to be very mobile. Although gross enumeration of MCs 
and simple t-test analyses have giver first approximations of MC changes around wound sites, 
more sophisticated statistical and znalvtical techniques may be required to ascertain the 
dynamic profiles of these cells within the skin. Multiple analvses of variance designs employing 
several time intervals and repeated measures (as a function of wound distance) may be helpful 
tools. As demonstrated, tiese methods can also detect weak but potentially significant 
alterations in MC numbers from environmental treatments. 
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SUMMARY 


Twenty patients with hereditary angio-oedema (HAO) were regularly observed. Trauma often 
initiates the swellings of HAO which, once formed, may continue to spread. In the prodromal 
rash too, a narrow band of weals spreads out from a central point, which often corresponds to a 
site of trauma e.g. a pin prick. The relationship of these observations to the role of trauma in the 
initiation and spread of weals in other forms of urticaria is discussed. 


In hereditary angio-oedema (HAO) the swellings which develop may spread to surrounding 
tissues and this gradual extension, e.g. up an arm or across the face, is not mentioned in 
descriptions of this condition. 

'The so-called prodromal rash has been described as a reticulate erythema or erythema 
marginatum (Starr & Brasher, 1974; Williamson 1979; Tappeiner, Hinter & Wolff, 1980). 
However careful observation reveals that these are expanding rings of a narrow border of 
urticarial weal which then flattens and fades. It is well recognized that swellings in HAO may 
arise at the site of trauma, but it appears that localized trauma, often in the form of a prick, may 
also be the starting point of the spreading annular weal in the prodromal rash. 

The purpose of this paper is to describe these phenomena in more detail and to discuss them in 
relation to the spread of weals and initiating trauma in other types of urticaria. 


METHODS 


Twenty patients with HAO were regularly observed. Sixteen of these occurred in five separate 
families and four were isolated cases. In twelve patients the C1 esterase inhibitor (C1 INH) was 
diagnostically low (type A) and in six cases, in one family, there was a functional deficiency (type 
B). 

Four patients, all with type A deficiency and not in the same family group, had repeated 
attacks of the generalized rash usually referred to as the ‘prodromal’ rash of HAO. 

Correspondence: Dr R.P.Warin, Dermatology Department, Bristol Royal Infirmary, Bristol BS2 8HW. 
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OBSERV4TIGNS 

(1) Prodromal rash 

Patients: M.H., female age 63 (no -elatives affected); R.B., male age 35 (two sons affected); 
M.D., male age 35 (fathe- affected). and C.E. female age 60 (one son affected). In all four 
patients the prodromal rasa was present 1—4 days befere severe attacks of abdominal colic and 
angio-oedema, but minor attacks were not always asseciated with the prodromal rash. In 
patients M.H. and M.D. tie prodromal -ash hes beer an obvious feature, but in patients B.B. 
and C.E. it has been a miror and irregular feature. 

The rash is usually wide spread (mainly over the trunk and consists of weals spreading out in 
an annular fashion. The wal is just palpable when spreading but not during the fading stage. 
The spreading edge is 2-« mm across. Itching is not a feature. The wealed edge of the ring 
spreads over a period of 2—4 days anc reaches a diameter of 5-15 cm before fading. This means 
that the edge advances at a zate of 2-3 mm/h. The spread ss uneven and in some sites, e.g. on the 
hand, it is more apparent ia onc direction and an arcuate narrow weal spreads up the forearm 
(Fig. 1). In other sites, e.g. on the tront of the elbew, a more regular ring develops. If very 





FIGURE 1. HAO prodromal rash. Edge of wea. spreading upthe forearm 36 h after beginning on the front 
of the wrist. 
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numerous, the spreading weals may merge into each other and produce a widespread eruption 
with arcuate lines. 

Patients M.H. and M.D. have both observed that the centre of the expanding ring may 
correspond to a site of trauma. For example, both have had spreading rings developing round 
the site of venupuncture, first noticed on the following day. Patient M.H. has also had such rings 
start at the site of a sewing needle prick and at a minor puncture from a jagged finger nail and 
patient M.D. developed a spreading ring after a scratch from a carpenter’s nail. Similar trauma 
at times other than during the prodromal period will not cause weals to develop. Patient M.D. 
also noticed that the rings may spread from and surround the site of acneform pustules on his 
chest and back and this was clinically obvious to the observer (Fig. 2). 


(ii) Angio-oedema swellings 

Once formed an angio-oedema swelling often spreads, e.g. up a limb or across the face, moving a 
distance of 10-20 cm in the course of 1-2 days (3-4 mm/h). A blow on the temple in patient C.E. 
caused a swelling of the adjacent eyelid; in 24 h this had spread across the forehead and, ina 
further 24 h, to the upper lip. Similarly patient M.D. received a knock on the back of the hand in 





FIGURE 2. HAO prodromal rash. Acneform pustules at the centre of the expanding rings. 
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the morning. By evening tie hand wes swollen and in 24 h the swelling involved the wrist. Ina 
further 24 h it had spread to the top of the forearm. 

Although many angio-cederna swellings deve op without any history of preceding trauma, 
thirteen out of the twenty »atients reported tha: localized trauma had at some time started off a 
swelling, whereas on other occasioms similar trauma had had no effect. Examples of trauma 
initiating weals in these patients include dentai extraction, a blow from a tennis ball, a knock 
against a window sill, and Enocks against machinery atwork. Abnormal pressure will sometimes 
initiate the weals, e.g. one patient developed a weal in the palm of the hand following the use of 
nut crackers and another patient had a swollen hand after cracking walnuts against each other. 
One had swellings in the valval area on the morniag after intercourse. In most cases the swelling 
is noted some 4-12 h afte- the trauma but it may be on the following day. 


DISCUSSION 


Weals which spread, ofter becoming partially annular or with arcuate edges, are seen in many 
different types of urticar.a apart fom HAO iacluding acute and chronic urticaria, serum 
sickness and vasculitis urticaria. This phenomenon was menticned by Warin & Champion 
(1974) but the author has since made further mezsurements of the weal edge at regular intervals 
in six patients with chroni: urticaria and two with vasculitis urticaria. The rate of spread varies, 
but it is about 3-4 mm/h. It becomes slewer as the weals get older, flatten and fade. In parts of 
the weal edge the spread is more repid (Figs 3a and 3b). Angio-oedema swellings may also 
spread, and although it is not so ea«y to mark the edge, a spread of 10 cm takes about 24 h. 

The mechanism of this spread is not known, Sat in HAO a rational explanation would be that 
at the central point, complement chenges are initiated leading to release of vasoactive 
substances. These or ther tissue efects then ‘ead to farther complement changes and more 
vasoactive chemicals at the periphery but not towards the centre, as presumably various 
contributory substances have been used up. Perhaps a similar mechanism is responsible for the 
spreading weals seen in ocher types of vrticariz. 

Similarly, trauma may also initiate weals im urticaria which is not due to HAO. Pressure 
urticaria usually follows continued pressure, but sometimes a heavy blow will also cause a weal 
to develop in this conditien. The weal appears some 4 h after the trauma. In ordinary chronic 
urticaria and angio-oedema weals may develop at the site of pressure. This usually happens at 
the height of the attack aad the pressure is merely responsible for the positioning of the weal 
(Kóbner phenomenon weals). The issue is complicated by the fact that about a third of the 
patients with undoubted pressure urcicazia mar also get chronic urticaria from time to time. It is 
therefore theoretically possible to get true pressure urticaria and Kóbner phenomenon weals in 
the same subject. Acute serum sickness and vasculitis urticaria may also show some weals 
occurring at the site of psessure or trauma. 

There are various possible explenations fer trauma or pressure initiating weals in these 
different types of urticaria. In the czse of pure pressure urticaria the suggestion is that trauma 
sets up a chain of pharmacological reactions which liberate vasoactive substances responsible for 
the localized oedema. In serum sickness and vasculitis urticaria it would appear likely that 
immune complexes are odged at -he site of pressure or trauma. In HAO because of the 
reduction of the C1 esterzse inhibiting effect the traume initiates the complement changes with 
the subsequent liberatior of vasoactive substances. 

It is interesting that initiation of the expanding weal in the HAO prodromal rash can occur not 
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FIGURE 3. (a) Chronic urticaria. Outline of weal at 10:15 h. (b The same weal at 14:45 h showing the 
spread, and starting to fade in the centre. 
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only from localized trauma, but also from an acnefo-m folliculitis. Presumably the inflammation 
in the latter condition causes similar complement zffects to those due to trauma. 

In spite of these possible different mechanisms the final clinical appearance of the weals and 
swellings is very similar in all these different types ef urticaria. 
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SUMMARY 


Forty patients with dermatophytosis were treated with either sulconazole 1°, cream or 
clotrimazole 1°, cream (twenty patients in each group) twice daily for 4 weeks. 

Overall clinical improvement with respect to baseline at weeks 2, 3 and 4 favoured 
sulconazole-treated patients (the differences were statistically significant). The weekly mean 
severity scores for the sulconazole-treated patients for erythema, scaling, fissuring and itching 
were consistently lower than those for the clotrimazole-treated patients and the differences were 
statistically significant for erythema and sealing. 

It was concluded that sulconazole nitrate 1% cream is very effective against various 
dermatophytoses. 


Sulconazole nitrate (+ )-1-2-(4-chlorobenzylthio-2-(2,4-dichlorophenyl)-ethyl imidazole 
nitrate) is an imidazole derivative synthesized by Syntex Corporation. It has been formulated in 
a cream for the topical treatment of fungal infections of the skin. The drug exists as tiny, 
emulsified globules dispersed throughout the cream, with a small amount of solubilized nitrate. 

Clotrimazole is a widely used agent for the topical treatment of fungal infections of the skin. It 
has been shown to exert a good antifungal activity (Sawyer et al., 1975) and has been shown to be 
clinically effective and well tolerated in the topical treatment of several conditions, for example 
tinea pedis (Smith, Graham & Ulrich, 1977). 

We report here a double-blind parallel study of sulconazole nitrate 1° cream compared with 
clotrimazole 1% cream in the topical treatment of dermatophytoses in forty patients. 


PATIENTS AND METHODS 


A total of forty patients with dermatophytosis, verified by KOH examination and culture, 
twenty in each treatment group, were enrolled in the study (Table 1). The mean ages and sex 
distribution of the patients in the two groups did not differ significantly. 
In all patients, samples from the monitored lesion were taken for KOH preparation and 
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TABLE 1. Clinical data of the forsy patients treated 





Salconazele Clotrimazole 

















Meon age (years) 4ra 440 
Mas 6 15 
Ferzales 4 5 
Site Toe webs i5 13 
Groin 5 5 
Plantar surface o 1 
Organism isolated 
T -chophyton srentagrophyte: 9 9 
T ichophyton cabrum 7 5 
E»idermophyrsa floccosum 3 3 
T zichophtyton species I f 
Candida albicaas i) i 





fungal culture before start of treatment and at each follow-up visit. The cultures were 
performed on Sabouraud'; medium. In order t= deteet possible late growths the cultures were 
followed for up to 6 week:. 

The two test preparations were presented in tubes of identical appearance and the patients 
were randomly allocated o either ‘reatment. The cede was not broken until the study was 
complete. Informed consent was obtained from each patient before the start of treatment. 

The allowable visit ranges for the follow-up visits were as follows: for the week 2 visit, study 
days 13-18, for the week 3 visit, days 19-26. and for the week 4 visit, days 26-34. At 6 and 12 
weeks after completion of reatment, thirty-four patients who were KOH and culture negative 
and completely clear of ¿ll clinica. signs and symptoms at the week 4 visit, returned for 
post-treatment visits. 

The patients were instracted to ‘reat the infected lesions twice daily. No other topical or 
systemic treatments were allowed during the whole study period. 

The investigating physician at each visit also recorded and graded from 1 (absent) to 4 (severe) 
the following clinical signs and symptoms: erythema, itching, scaling, maceration, fissuring and 
vesiculation. An evaluation of overa.l clinical improvement as compared to initial visit and 
graded from 1 (worse) to 5 (completes clear) wasalso made at each visit. At the end of treatment, 
the patients were asked to assess the cosmetic acceptability of the preparations. 

The following statisticalamethods were used: Fisher's exact test, Wilcoxon rank sum test and 
Wilcoxon signed rank test. Statistical tests were performed to test for significant changes from 
admission (baseline), and in order ro test for significant differences between the treatment 
groups. 


RESULTS 


One patient (clotrimazole-treated) was excluded from week 4 efficacy analyses because her visit 
was outside the acceptable range. Two patients did not complete the treatment because of 
adverse reactions and were therefore excluded from al! but demographic analyses. One patient 
did not give a culture resul at week = and was therefore not included in culture analysis at that 
visit. 

There were no statisticdly significant differences at any time between the two treatment 
groups with respect to KOH and culture resu&s (Table 2), but during the first 3 weeks of 
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TABLE 2. Mycology results 














Admission Week 2 Week 3 Week 4 
No. of ra = = » i aS 
patients S C S C S C S C 
KOH positive 19 19 3 6 1 3 o I 
Culture positive 19 19 1 2 o 1 o o 
Total 19 19 19 18 19 19 19 18 





S = Sulconazole. C = Clotrimazole. 


treatment, the number of positive cultures was consistently lower in the sulconazole-treated 
group. 

Erythema, scaling, itching and fissuring all responded better to sulconazole than to 
clotrimazole. For erythema and scaling, a statistically significant difference in favour of 
sulconazole was observed at weeks 2, 3 and 4 of treatment (Table 3). All patients in whom 
vesiculation was noted at baseline were free of this symptom after 2 weeks treatment. The mean 
severity of maceration scores for the sulconazole-treated patients at weeks 2, 3 and 4 were 
consistently lower than corresponding values for clotrimazole-treated patients. However, the 
severity of maceration at baseline was significantly greater in the clotrimazole treated group. 

Overall clinical improvement with respect to baseline at weeks 2, 3 and 4 favoured 
sulconazole-treated patients (P<o-05 at all visits). A ‘significant’ or ‘completely clear’ 
improvement was experienced by 94:8, 100-0 and 100:0% of sulconazole-treated patients at 
weeks 2, 3 and 4, respectively. Corresponding weekly improvements with clotrimazole were 
73:7, 78:9 and 83°4%,,. 


TABLE 3. Mean severity responses for clinical symptoms (1 = absent, 2 = mild, 3 = moderate, 4 = severe) 











Admission Week 2 Week 3 Week 4 
S C S C S e S C 
Erythema 33 31 2:3 25 r3 1:8 ro 1-4 
P-value* NS 0.05 0.01 oos 
Scaling 32 32 rg 24 p2 rg ro T4 
P-value* NS 0-05 O01 0:05 
Itching 34 35 r7 2:1 ro r6 ro r4 
P-value* NS NS NS NS 
Fissuring 2:6 30 r3 r7 1o rs ro 15 
P-value* NS NS NS NS 
Vesiculation 2:6 2:6 1-0 ro 10 ro ro ro 
P-value* NS NS NS NS 
Maceration 2:6 34 DI 23 ro 2:0 ro 2:0 
P-value* 0-05 NS NS NS 





* Wilcoxon rank sum test using differences from admission at each follow-up visit. NS = Not significant. 
S = Sulconazole. C = Clotrimazole 
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Tinea pedis 
Since the majority of the patients had tinea pedis, this greup was analysed separately. As with 
the total group of patients, the imprevement in erythema and scaling was significantly greater in 
the sulconazole treated group. For overall clinica! improvement, statistically significant 
differences (P « 0:05) favoaring sulconazole were found at weeks 2, 3 and 4. 

The overall investigator efficacy rating for twa pedis patients was ‘excellent’ for all cases 
treated with sulconazole. Three of the clotrimzzole treated patients, however, received poor 
ratings: scores were ‘excelent’ for niae and ‘fair fer one. 


Post-treatment follow-up 

At 6 and 12 weeks after completion of the treatment (week 10 and 16, respectively) thirty-four 
patients, who had negative KOH ard culture and were clinically clear of fungal infection, 
returned for post-treatmert follow-up. Two clo-rimazole patients but none of the sulconazole 
patients had a relapse. This difference is not statistically significant using the Fisher's exact test. 
The thirty-two patients nct experiencing a relapse at week 10 continued through to week 16 
without any sign of relapse. 


Adverse reactions 

One patient from each trea ment group experienced an allergic reaction to the test preparation 
during the first week of treatment. The treatment was therefore discontinued in both cases. In 
the sulconazole-treated patien: the reaction was corfirmed by patch testing with the test 
medication (+ + +). No ether adverse reactiozs were observed. Both tested creams were 
cosmetically well accepted dy all patients. 


DISCUSSION 


Sulconazole proved to be more effective than clctrimazole in the topical treatment of various 
dermatophytoses. This was observed throughout tre whole treatment period of 4 weeks in both 
the clinical and the mycolog, studies. The long pest-treatment follow-up period was performed 
in order to detect possible latent infections causing recurrences after the treatment. No patients 
in the sulconazole-treated group experienced a late recurrence, but this occurred in two patients 
in the clotrimazole-treated group. The difference was aot related to the organism causing the 
infection. One patient in each group experienced an allergic reaction to the test preparation. In 
the sulconazole-treated patient this must have been due to a cross-reaction with either another 
imidazole derivative or anotaer vehicie componen:, because the reaction occurred after only 4 
days of treatment. 

The present study has shown that sulconazole 1%, cream is very effective against various 
dermatophytoses, and it wil be a valuable alternztive to currently available topical therapies. 
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SUMMARY 


In a double-blind clinical study in ninety-four subjects a 1:5% (w/v) erythromycin lotion was as 
effective as 5°% (w/v) benzoyl peroxide gel in significantly reducing the number of small 
inflamed lesions and the overall acne severity. However, benzoyl peroxide also significantly 
reduced the number of non-inflamed lesions whereas erythromycin had no effect on these 
lesions. This study supports the view that, although topical erythromycin is of value in the 
treatment of mild or moderate acne vulgaris, long established, safe and effective remedies should 
not be replaced by topical antibiotics until more comparative studies and investigations on 
bacterial resistance have been completed. 


Although oral antibiotics continue to be the mainstay of current acne therapy, the last decade 
had seen the introduction of more effective topical remedies including vitamin A acid and 
benzoyl peroxide. The latter substance is available in a wide variety of preparations and has 
proved useful in the therapy of mild acne and as an adjunct in the management of more severe 
cases. The efficacy of benzoyl peroxide has been demonstrated by many authors (Kligman, 
Fulton & Plewig, 1969; Fulton, Farzad-Bakshandeh & Brackey, 1974; Cunliffe, Dodman & Ead, 
1978; Cunliffe, Burke & Dodman, 1980), as has its ability to reduce bacterial numbers and the 
percentage of free fatty acids in surface sebum (Fulton et al., 1974; Leyden et al., 1980; Cunliffe 
& Holland, 1981). The use of benzoyl peroxide, in the majority of patients, is not associated with 
any side-effects, apart from mild irritation during the first few days of application and it is rarely 
contra-indicated. 

Since the mid-seventies there has been a steadily increasing use of topical antibiotic 
preparations for the treatment of acne and currently six commercial formulations are available 
in the U.S.A. There are already over fifty publications on the use of top.cal preparations of 
clindamycin, tetracycline and erythromycin in acne therapy (Eady, Holland & Cunliffe, 1982). 
Most of these claim efficacy for the preparation tested and minimal side-effects. Little 
consideration has been given to the risks of promoting bacterial resistance in the treated 
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population and in their conzacts. At present there :s widesoread concern over the indiscriminate 
use of antibiotics, and lim tations on practices hich psomote bacterial resistance are being 
sought (Marshall, 1981). Topical antibiotics are already widely prescribed in the U.S.A. 
without proof that their ase is not associated with the promotion of bacterial antibiotic 
resistance. 

Comparative studies between oral and topical antibiotics are few (Robinson, 1954; Blaney & 
Cook, 1974; Anderson, Cock & Smith, 1576; Smith. Chalker & Wehr, 1976; Stoughton et al., 
1980) but it is likely that oral antibiotics are more effective. Similarly comparisons between 
topical antibiotics are lacking so that the mast effective oneis not certainly known. Surprisingly, 
especially because of the potential hazards of topical antibiotic use, no published study has 
compared benzoyl peroxide with topical antibiotics in the treatment of acne. Such a study is 
obviously essential to the dermatologist to help him choose the preparations which should be 
used topically for patients with acne. This paper reports the findings of a double-blind clinical 
trial of 1:5", (w/v) erythromycin versus s *, (w/v? benzoy peroxide. 


METHODS 


This study was a double-bliad comparative group assessment of three test formulae: 5° (w/v) 
benzoyl peroxide in a gel base, 1/5", ‘wev) erythromycin and the erythromycin base which 
contained SP alcohol 40 ot mi ml (equivalent cc 0-555 ml ethanol), propylene glycol 0:36 
ml/ml, Laureth 4 60:0 mg/n.l, perfume (V 1942-1. 1 mg/ml. For logistic reasons the benzoyl 
peroxide base could not be iacluded in the study 

Ninety-four subjects with mild or moderate acne were recruited from the local student 
population, all but five of whom completed the trial Table t shows the relevant clinical details. 
At each visit the acne was graded on a subjective scoring syssem which involved both inspection 
and palpation of the skin (Cunliife, 19813. Spot counts were made of the blackheads and 
whiteheads (total non-inflamed lesions-~TNIL) ard of the pustules and papules (total small 
inflamed lesions—TIL). Maeules, which probably represeat resolving inflamed lesions, were 
also counted. 

On the first visit the subjects were divided into three groups matched as far as possible for age, 
sex, acne grade and the number of superficial inflamed and non-inflamed lesions. They were 
asked to apply the selected preparation twice daily amd were assessed at the initia! pretreatment 
visit and after 4 and 8 weeks of therapy. 


RZSULTS 


Table 2 shows the results of lesion counts obtained at weeks o. 4 and 8. Within-group changes in 


TABLE I. Detads of pavients studied 





Plecebo = Erytbremycin Benzoy! peroxide 





Number of pa ients 20 3e 3o 

Sex: male 22 25 22 
female & E 8 

Age range (years) 18-20 13-20 18-20 


Mean age (years) PES m8 Ryo 
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TABLE 2. Summary of lesion count data at weeks o, 4 and 8 (mean + s.e.m.) 


Time of Placebo Erythromycin Benzoyl peroxide 





count (n— 29) (n= 30) (n = 30) 
Type of lesion (weeks) Mean s.e. Mean s.e. Mean s.e. Between groups 

o 324 36 333 38 32:8 31 

Total (non-inflamed) 4 307 25 3068 38 24:9t 26 BP>E* 
8 316 30 299 32 23:2€ 28 BP>Et BP> Pt 

Total o I7T5 20 213 33 19:3 25 

Total (small inflamed) 4 186 26 12-4¢ 16 12-9F r9 BP>Pt E>Pt 
8 166 26 1316 14 12:2 r8 BP>P+ E-Pf 
o $5 og 75 O09 10:3 rs 

Macules 4 I2 O09 96 ro 10:2 r3 
8 103 O9 78 12 8oft rs BP>E* 
o 593 52 609 66 62:7 54 

Total lesions 4 606 41 5r3f 53 4T8fÍ 46 BP»Pf E>Pt 
8 S94 41 489T so 43°34 46 BP>P} E>Pt 





*++ Difference between groups significant at $?,, 1", and 0-1", levels, respectively. 
$€ Difference between groups significant at 2°,, and o-2”,, levels, respectively. 

P, placebo. 

E, erythromycin. 

BP, benzoyl peroxide. 


lesion count from week o were evaluated using a paired t-test. Between-group comparisons were 
performed using analysis of covariance with the week o count as covariate. 


Total non-inflamed lesions 

Benzoyl peroxide treatment produced a significant reduction in TNIL at 4 (24?,, P < œo01) 
and 8 weeks (29%, P < 0:002). The erythromycin-treated group showed a slight but significant 
reduction after 4 weeks (89,, P < 0:02) but not after 8 weeks. There was no change in the TNIL 
counts of the group treated with the erythromycin base. A between-group difference in favour of 
benzoyl peroxide was found at weeks 4 (P«0:05) and 8 (P<o-o1) in comparison with 
erythromycin. 


Total small inflamed lesions 
Both benzoyl peroxide and erythromycin produced a reduction in TIL at the fourth and eighth 
weeks (the benzoyl peroxide by 33% and 37%% and the erythromycin by 42% and 39%). These 
reductions were significant at the following levels: benzoyl peroxide P < o-o1 and erythromycin 
P « o:o01, respectively. There was no reduction with the erythromycin base. 

Between-group comparisons showed that both active preparations were significantly better 
than the base at the first and second month (P <o-o1 in each case). There was no significant 
difference between the benzoyl peroxide and erythromycin preparations. 


Macules 

The only significant change in macule count was a decrease shown by the benzoyl 
peroxide-treated group at week 8 (22°, P < 0-01). There was no reduction in the erythromycin- 
treated group. 
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TABLE z. Grade and efect of treatment 








Benzoyl 
Time of Plezebo Ervthrompcin peroxide 
cours (n = 29) ge 30) (n = 30) 
(weeks) Mean SE. Mean ae. Mean s.e. 
o 057 ec oz c-09 0:70 0-09 
4 2:68 Oc? owg  co6 0:56* 0-05 
8 0:62 o:c6 oset | C08 €421 0-06 





*t Significant at che 1", and c 1^, levels of significance as 
measu-ed by Wilcezon test. 


Clinical grading 

The clinical grading scores as signed by the imvestigator are summarized in Table 3. Both 
erythromycin and benzoyl peroxide significantly improved the grade at 4 and 8 weeks 
(erythromycin by 19°, and 32°., benzoyl peroxide br 19°, and 39%). These changes were 
significant at 4 and 8 week: for both preparations (P -: 0:05 and P « oor, respectively). The 
changes in grading were evaluated by the Wilcoxon matched pairs test. No between-group 
differences were found wher changes m grade were compared by the paired Mann-Witney test. 


Side-effects 

Mild erythema and scaling were observed in onfy a small proportion of cases. Two patients 
developed clinical dermatitis, one in the erythromycin and one in the benzoyl peroxide-treated 
group. They presented with the dermatitis 10-20 days after starting therapy and had to 
withdraw from the study. Patch tests to deterrmme whether these were instances of allergic 
contact dermatitis have not deen carried out. 


DISCUSSION 


The results of this study confirm the clinical efficacy of benzoyl peroxide and topical 
erythromycin and show that both treauments were equally effective in reducing the number of 
superficial inflamed lesions. This is net surprising since both agents are antimicrobial and, in 
addition, erythromycin has been shown to possess anti-inflammatory properties (Plewig & 
Schöpf, 1975). Benzoyl peroxide had amuch greater effect than erythromycin on the number of 
non-inflamed lesions. This might be explained by the ‘comedolytic’ effect of benzoyl peroxide 
which has been well documented /Kaicbey & Klagman, 1975; Kligman et al., 1975). 

The original study on topical erythromycin by Fulton & Pablo (1974) demonstrated a 39°, 
reduction in non-inflamed lesions after £ weeks the-apy with 2% (w/v) erythromycin. Feucht er 
al. (1980) found a significent reduction in nor-inflamed lesions with topical 4% (w/v) 
erythromycin/zinc liquid afer 10 weeks, but rot with 4°, (w/v) erythromycin/zinc gel. 
Bernstein & Shalita (1980a) found no reduction in comedone count after 8 weeks therapy with 
2^, (w/v) erythromycin. Therefore, it = still not yet clear whether topical erythromycin alone 
has any effect on non-inflamed lesions or whether the reduction recorded by some authors is due 
to other factors such as composition of the vehicke It is interesting to note that there are no 
reports of a reduction in non-inflamed lesiens with oral erythromycin. 
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The erythromycin base used in this study exerted no effect on the inflamed or non-inflamed 
lesions. This contrasts with the findings of Dobson & Belknap (1980), who used the same base. 
The degree of response to the active preparation, as assessed by reduction in the number of 
inflamed lesions, was also greater in the latter study. Both discrepancies might be explained by 
the fact that the trial reported by Dobson & Belknap (1980) was a multi-centre study, in which 
assessment of degree of improvement would vary between different investigators. 

The effects of extensive topical use of erythromycin on the emergence of resistance in the skin 
microflora have been largely ignored. However, an increase in the percentage of erythromycin 
resistant staphylococci on the face after topical therapy has already been reported (Mills, 
Kligman & Stewart, 1975), as has an increase in the number of individuals with erythromycin- 
resistant organisms (Bernstein & Shalita, 1980b). Resistance in propionibacteria following 
topical use of erythromycin has also been reported (Crawford et al., 1979). This resistance was, 
in every case, linked to clindamycin resistance. Despite many years of oral use in acne therapy 
resistant propionibacteria did not emerge. Another possibility is the transfer of active antibiotic 
from the skin of the treated individual to untreated contacts in levels high enough to promote 
resistance in their microflora. Levels of antibiotic on the skin surface following topical use are 
over 1000 times higher than those obtained during oral use (Eady er al., 1982). 

Itis worth remembering the numerous outbreaks of serious infection due to multiple resistant 
Staphylococcus aureus which occurred following extensive use of topical gentamicin (Lancet 
editorial, 1981). 

We do not suggest that topical antibiotics for the treatment of acne should be withheld but 
detailed studies must be made in several centres to investigate the possibility of increased 
bacterial antibiotic resistance in the community occurring as a result of widespread use of topical 
antibiotics for acne therapy. This study has shown that 5°, (w/v) benzoyl peroxide is at least as 
effective as 1:5% (w/v) erythromycin. Dermatologists should not be tempted to discard a safe, 
successful topical treatment for acne until the newer therapies have been proved equally safe and 
effective. 
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SUMMARY 


A case of secondary systemic amyloidosis associated with arthropathic psoriasis is reported. 
Amyloid A protein was demonstrated in the kidneys, gastrointestinal tract and liver, and also in 
psoriatic and clinically uninvolved skin. 


CASE REPORT 


J.G., now aged 33 years, first attended Glasgow Royal Infirmary in 1960 with plaque psoriasis of 
scalp and limbs, present since the age of 7 years. Plaques gradually increased in number and size 
and he has never been completely clear of psoriasis. He developed arthritis of the left ankle in 
1964 and by 1972 widespread arthritis had developed involving both ankles, knees, wrists, left 
shoulder, fingers, toes, lumbar spine and right sacroiliac joint. His skin biopsy at that stage was 
consistent with psoriasis vulgaris. Rheumatoid factor was not demonstrable and radiological 
examination of involved joints showed typical psoriatic arthropathic changes. By 1975, he had 
developed fairly widespread psoriasis with extensive mutilating deformities of his wrists and 
finger joints, requiring repeated surgical treatment with arthrodesis. In January 1979, he 
developed haematuria and a markedly raised alkaline phosphatase of 2047 U/I (normal 80-280 
U/l); detailed renal and gastrointestinal investigations were carried out, but no abnormalities 
were found. Liver biopsy showed mild reactive changes and jejunal biopsy was essentially 
normal. Isoenzyme inactivation studies on alkaline phosphatase confirmed it to be of hepatic 
origin. Intravenous pyelography suggested the possibility of renal infarct but his haematuria 
cleared before renal arteriography could be carried out and it was concluded that he had 
developed analgesic nephropathy. There is a strong family history of psoriasis with his mother, 
younger sister and his eldest daughter, now aged 10 years, having the disease but none of them 
have arthropathy. 

'The mainstay of his treatment over the years has been varying concentrations of coal tar or 
dithranol with short courses of topical steroids. He has required in-patient treatment for acute 
exacerbations of his psoriasis at least once every year. In addition, he had trials with intravenous 
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methotrexate for 4 months in 1971, bydroxyurea for 3 months in 1972 and azathioprine for 2 
months in 1978, but each trial had to be stcpped because of side-effects. In addition, he has taken 
a variety of analgesics and anti-inflammatory agents for his joints over the years, including 
indomethacin, dihydrocodzine, hydroxychloroquine, suniindac, ibuprofen, peroxicam, fen- 
profen and a trial of prednssolone 1« mg daily fcr 1 year in 1975. 

The severity of his psoriasis and failure co respond toeconventiona! therapy warranted the use 
of methotrexate again in March 1982, which he tolerated well and his psoriasis showed good 
response on the doses of 1c-20 mg imtravenously every week on which he is continuing. 

In July 1980, he again developed an acute exacerbation of psoriasis together with massive 
proteinuria and he was admitted for mwvestigation. Examination at this stage revealed a normal 
blood pressure and no peripheral cedema. There was no hepatic, splenic or lymph node 
enlargement and his tongue was normal. He had extensive bilaterally symmetrical psoriatic 
plaques on limbs, trunk anc scalp and on the dorsal aspects of hands and feet with gross nail 
changes. In addition, he had mutilating arthropathic deformities of wrists, fingers, toes and 
active arthropathy of right wrist, left shoulder and both ankles. 


INVESTIGATIONS 


In July 1980 he had a marked protemuria of 462 g/L Serum urea was 4:6 mmol/l, serum 
creatinine 75 «mol/l and creacinine clearance 134 m1/min. His midstream specimen of urine was 
negative for white or red bleod cells amd casts amd was sterile on three consecutive cultures. 
Culture of urine for acid fast bacilli was also negative. No Bence-Jones proteins were detected. 
His haemoglobin was 13:0 g/dl with a high ESR of 100 mm m the first hour. Cell counts and cell 
morphology were within normal limits. Total serum proteins were 63 g/l with a low albumin of 
25 g/l and a globulin level o? 38 g/l. Scrum protein electrephoresis revealed raised x, and x, 
globulins. Alkaline phosphatase was 736 U/L 

Other investigations yielding norma! or negative results included serum calcium, phosphate, 
uric acid, complement screen. cryogloculins, immunoglobu ins, rheumatoid factor, antinuclear 
factor, LE latex slide test, VDRL, virology screens ‘including hepatitis B antigen}, Ba meal, oral 
cholecvstogram and liver and spleen scans. 

Intravenous pyelography revealed papillary necrosis in both kidneys suggesting analgesic 
nephropathy. 


HzSTODATHCLOCY 


Biopsy of the left kidney yielded sixteen glomeruli for study. Sections when stained with Sirius 
red stain revealed amyloid ir afferent arterioles, glomerular capillary loops and interstitial 
vessels. Polarization microscepy of these sections gave the anomalous green birefringence 
typical of amyloid. Sections ‘rom psoriatic skin and the clinically uninvolved skin (Fig. 1) 
revealed amyloid deposits in tt e dermal papillae when stained with Sirius red and both sections 
revealed green birefringence of amyloid deposits. The potassium permanganate reaction of 
Wright, Calkins & Humphrey (1977) wes performed cn sections from kidney, psoriatic and 
clinically uninvolved skin which made the amyloid lose its staming and birefringence, proving it 
to be an amyloid of protein AA type. 

Immunoperoxidase studies cn sections Fom psoriztic skin, clinically uninvolved skin and left 
kidney were performed using the peroxidase-antiperexicase technique of Sternberger et al. 
(1970) with anti-human tissu» A component (Atlantic Antibodies) supplied by American 
Hospital Supplies (U.K.) Ltd. This could be almos: completely absorbed with serum from a 
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FIGURE 1. Polarization microscopy of Sirius red stained sections showing anomalous green birefringence 


of amyloid deposits (arrows) in dermal papilla in clinically uninvolved skin ( x 158). 


known case of amyloidosis secondary to tuberculosis (SAA) and was further controlled by 
simultaneous incubation of sections with normal goat serum, yielding no staining of amyloid. 
This test gave clear staining of amyloid in sections from kidney, clinically uninvolved and 
psoriatic skin (Fig. 2). 

A review of the patient's liver biopsy from 1979 and his jejunal biopsy from 1980 also gave 
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FIGURE 2 ASN with anti-human tissue A component deposits (arrows) in dermal papillae 


in psoriatic skin ( x 158 


208 S.C. Sharma et al. 





FIGURE 3. Electron micregraph of clinical y uninvolved skin showing amyloid fibrils (A) beneath 
epidermal basement memb-ane | arrow: | and superficial to the dermal collagen fibrils (C) with part of an 
epidermal cell (E) included for omentanon | x 9.28€ 


positive staining with Sirius red in the blood vessels with a positive green birefringence by 
polarization microscopy. 
Electron microscopy was performed on glutaraldehyde fixed epon-embedded tissue from 





FIGURE 4. Details from the sane section #s Fig. 3 to demonstrate straight, non-branching amyloid fibrils 
A) ( x 25,025). 
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kidney, psoriatic skin and clinically uninvolved skin. Sections when stained with lead citrate and 
uranyl acetate showed the presence of characteristic amyloid fibrils in sites corresponding to 
those seen in light microscopy (Figs 3 and 4). 


DISCUSSION 


Systemic amyloidosis developing as a complication of long-standing psoriasis has been 
recognized only in recent years. Moise, Asch & Limbs (1965) reported a case of psoriasis and 
arthropathy with fatal renal amyloidosis. Similar autopsy cases have been reported by Berger 
(1969) and Brownstein & Helwig (19702) associating renal amyloidosis with pustular psoriasis, 
pustular psoriasis with arthritis and psoriasis with arthropathy respectively. In contrast, 
Ferguson & Downie (1969) described a case of psoriasis and arthropathy with extensive 
gastro-intestinal amyloid deposits and MacKie & Burton (1974) described a case of pustular 
psoriasis with renal amyloidosis, amyloid deposits being recognized in life in both. 

Our own patient is of interest in that evidence of amyloid deposits have been found in life in 
kidneys, gastro-intestinal tract, liver, psoriatic skin and also clinically uninvolved skin. 
Electronmicroscopical, histochemical and immunohistological methods have demonstrated the 
presence of amyloid in skin and internal organs and have confirmed that it is of secondary type 
(AA protein). Brownstein & Helwig (1970b) in their extensive review of secondary amyloidosis, 
incorporating the previous reports of Michelson & Lynch (1934) and Schilder (1909), 
concluded that cutaneous lesions caused by amyloid do not occur in secondary systemic 
amyloidosis. In contrast, deposits of secondary amyloid in skin and internal organs in our 
patient suggests that amyloid deposition in skin does occur in secondary systemic amyloidosis. 
Recently, cutaneous deposits of secondary systemic amyloidosis associated with diseases other 
than psoriasis have also been reported by Westermark (1972) and Rubinow & Cohen (1978). 
Staining of skin sections for amyloid in cases with long-standing psoriasis and arthropathy, as a 
routine screen for early detection of secondary amyloidosis, is recommended. 

There have been major advances in our understanding of amyloid in recent years. Glenner 
(1980), in his extensive review, suggests the descriptive term /-fibrillosis for amyloid deposits 
and amyloidosis and describes it as a deposition of twisted f/-pleated sheet fibrils formed from 
various proteins by several pathogenic mechanisms. He has classified amyloidoses on the basis 
of their major fibril protein and has suggested the term reactive systemic amyloidosis for 
amyloidosis occurring as a result of acute recurrent or chronic infections, inflammatory or 
non-immunocyte derived dyscrasias, or neoplastic disorders, with AA protein as the major 
fibrillar protein, as was demonstrated in our case. He also advanced the concept of 
‘amyloidogenic’ protein precursor modified by proteolysis for the formation of amyloid fibrils. 
It seems that chronic inflammation in arthropathic psoriasis, as in rheumatoid arthritis, results 
in persistent elevation of acute phase reactants, including serum AA component (SAA), the 
putative precursor of AA protein fibrils (Husby & Natvig, 1974). However, the heterogeneity of 
human SAA proteins (Glenner, 1980) suggests that possibly not all species of SAA are 
amyloidogenic and consequently only certain individuals with persistently raised SAA will 
develop amyloidosis. 

Prognosis in reactive systemic amyloidosis is better than that of immunocytic amyloidosis and 
is dependent on the underlying disorder and rate of progression of amyloidosis. There is no 
universally successful treatment for reactive systemic amyloidosis, although dimethyl sulphox- 
ide (van Rijswijk et al., 1980), colchicine (Ravid, Robson & Kedar, 1977) and cyclophosphamide 
(Falck, Skrifvars & Wegelius, 1980) have been used in a few patients with some improvement. It 
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is generally accepted that -he treatment of underlying disease slows the progression of reactive 
systemic amyloidosis. Our own case has dome reasonably well now for 20 months with 
methotrexate, nonsteroid enti-inflarimatory analgesics and monthly infusions of human plasma 
protein. His proteinuria has decreased to 2:1 g/l with a rise in his serum albumin to 32 g/l, and his 
serum urea, creatinine and creatiniae clearance have remained normal. When the underlying 
disease is controlled, a clin.cal recovery from reactive systemic amvloidosis is possible (Dikman 
et al., 1977). 
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SUMMARY 


A patient with combined humoral and cell-mediated immune deficiency is reported with several 
features of the Wiskott-Aldrich syndrome but without eczema or platelet dysfunction. 
Underlying immune deficiency should be considered in patients who present with widespread 
viral warts. 


The Wiskott-Aldrich syndrome is a rare sex-linked recessive condition, characterized by 
eczema, thrombocytopenia and susceptibility to recurrent infections, presenting in infancy 
(Wiskott 1937; Aldrich, Steinberg & Campbell 1954). Usually the serum concentration of IgM 
is low, whereas the serum IgA and IgE may be normal or raised. Isohaemagglutinins and other 
antibodies to polysaccharide antigens are low in titre. Cell-mediated immunity and T-cell 
numbers are reduced (Cooper et al., 1968). There is ineffective thrombocytopoiesis; the 
platelets are small and show diminished response to stimulation with adrenalin (Ochs er al., 
1980). The risk of malignancy, in particular lymphoma or leukaemia, is very high. The median 
survival for patients aged less than 16 years is 6:5 years (Perry et al., 1980), the cause of death 
being infection, haemorrhage or malignancy. 


CASE HISTORY 


A 19-year-old man presented to the dermatology department at the University Hospital of 
Wales with a 7-year history of extensive viral warts (Fig. 1) and a long history of chronic 
infections. Ten days after birth he was found to be anaemic and was confined to hospital. At 2-3 
years of age he had several attacks of viral croup. In later childhood he developed a sequence of 
infections including meningitis, recurrent pneumonia, whooping cough, mumps, herpes 
simplex infection and severe attacks of measles and chicken pox. He received live polio vaccine 
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FIGURE 1. Extensive viral warts on the dorsum of the right hand. 


without complication; BC vaccination was not given. On several admissions in early 
childhood, a leucopenia wes noted but repeated bone marrow examinations were normal. 
Platelets were low at 70 x 10’/ litre at tae age of 16 years. but earlier records were unobtainable. 
Cystic fibrosis had been excl aded by a normal sweat test. He now has severe bronchiectasis with 
recurrent bronchitis and hamoptysis. There is no history of bleeding or eczema. His two 
brothers, sister, parents and mother’s male relatives are fr. 

On examination there were multipleviral warts over the hands and pityriasis versicolor on the 
trunk. There were signs of caronic bronchitis, deviation cf the trachea and right heart strain. 
The patient was thin (50 kg) and unwe 1. 


INVESTIGATIONS 


Investigations revealed a haemoglobin of 13-8 g/dl, white cell count of 1-7 x 10°/litre with 69", 
neutrophils, 18", lymphoc:;/tes, 10', monocytes and 1°, basophils) and platelets of 
60 x 10?/litre. The urea, elearolv:es ard l:ver function tests were normal and the tests for 
anti-nuclear factor, anti-DN X antibocy, smooth muscle end mitochondrial antibodies were 
negative. 

Bone marrow cytology was normal bu: there was a lymphopenia. Platelet size was normal as 
was aggregation in response te adenosine diphosphate, collagen, adrenalin and ristocetin. The 
bleeding time was 6:5 min. Chest X-ray showed displacement of the heart to the left with 
contraction of the right uppe- and left lower lobes. with bullae at the left apex. Isotope scan 
showed a normal liver with some enlargement of the spleen, with an estimated volume of 467 ml. 

At biopsy an axillary lymph node wes abnormally small (o 3 cm diameter) with very poor 
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development of the lymphoid tissue and an absence of reactive follicles. T'here was a relative 
hyperplasia of the intervening sinus histiocytes. The lymphoid cells were almost all small 
lymphocytes. 

Immunological investigation revealed the following findings. There was a positive skin test 
with candida antigen (1°) but negative responses were obtained with tuberculin 1:1000, 
Trichophyton rubrum (0:59), mumps skin test antigen and Varidase (5 ug). He did not become 
sensitized after applications of 2000 ug of dinitrochlorobenzene to the skin for 24 h. With a 
lymphocyte count of 3 x 108/litre, 26*;, were T cells and 50°, B cells, indicating very low 
absolute T-cell and low normal B-cell numbers. Because of the low lymphocyte numbers, 
insufficient numbers of purified cells were obtainable for the conventional stimulation test with 
phytohaemagglutinin. Therefore a whole blood method was employed, the results being 
expressed as tritiated thymidine uptake in cells per minute per 15 ul of whole blood (Table 1). 


TABLE 1. Lymphocyte transformation in response to phytohaemagglu- 
tinin in the patient and a control 





Patient Control 
(0:3 x ro? lymphocytes/ml) — (4 x to? lymphocytes/ml) 








Dilution c.p.m. t s.d. c.p.m. t s.d. 
Medium 48t4 30t2 
PHA/so 972 +222 22,520 * 31I 
PHA/250 1242 t 159 24,427 + 1019 
PHA/1250 I97 t 21 1173 £ 315 





c.p.m., Tritiated thymidine uptake in cells per minute. 
PHA, Phytohaemagglutinin. 


The poor response is due to the low total lymphocyte numbers but the few lymphocytes present 
apparently respond normally. Anti-lymphocyte antibodies were not detected by complement- 
dependent cytotoxicity or immunofluorescence tests, nor were platelet antibodies present. 
Purine metabolism and nucleotide phosphorylase were normal (Giblett et al., 1975). Immuno- 
globulin concentrations were as follows: IgG 2:83 g/litre (low), IgA 0:55 g/litre (normal), IgM 
0:045 g/litre (low), IgE 29 u/ml (normal). Monoclonal arcs were not seen on immunoelectro- 
phoresis. Antibodies to polysaccharide antigens are given in Table 2. His blood group is B + ve 
and HLA type is A3, All; B7, w60; Cw3, w7. 


TABLE 2. Titres of antibodies to polysac- 
charide antigens 





Antibody Patient Normal range 
Anti-A 2 8 
Anti-Candida 2 8 


Anti-E. Coli 2 16 
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The recurrent bacterial chest infections were treated with antibiotics and physiotherapy but are 
now increasing in frequeacy and lang function is progressively deteriorating. He has been 
treated with so mg/kg of gammaglobulin daily fer 5 days and weekly thereafter and with 
levamisole 150 mg daily or 1 day of cech week, in an attempt to improve his immune status. His 
pityriasis versicolor infect on has cleared with topica! econazole. His warts were treated with 
liquid nitrogen without success. After a year with almost weekly relapses of lower respiratory 
tract infections there was n» sign of ciinical improvement. He is now being considered for a trial 
of treatment with transfer factor. 


DISCUSSION 


This patient has sufficient features tc >e considered a variant of the Wiskott-Aldrich syndrome 
but with atypical features, in particular, the lack of eczema and platelet dysfunction. 

The recurrent infections, thrombocytopenia, iow levels of IgM and IgG with low levels of 
isohaemagglutinins and an ibodies to the antigens cf candida and of E. Coli are all consistent 
with the Wiskott-Aldrich svndrome. In addition T cells were decreased and tests of delayed 
hypersensitivity were abno-mal. 

There is no history of haemorrhage or purpura nor any abnormality of platelet function or 
size. Yet in the classical V/iskott-Aidrich syndrome platelet size. production, survival and 
response to adrenalin are a | reduced, the metabolic activity being lowered with low levels of 
ADP and ATP (Ochs et al.. 1980). Asymptomatic carriers show a lesser defect (Shapiro et al., 
1978) but this has not been confirmed ‘Ocas e! aL, 198c). Our patient’s thrombocytopenia may 
be secondary to hypersplemism and the :ncreased consumption of platelets must be due to 
factors extrinsic to the plate ets themselves. Platelet antibodies were not presen: in this case and 
although the spleen was no: palpable, isotope scenning shewed it be be moderately enlarged. 
Hypersplenism occurred in one patieat studied by Ochs er al., 1980. 

In our patient there is ne history to suggest sn X-ünked inheritance. Although there are 
inconsistencies, this patient best fits the Wisko:t-Alcrich syndrome. Formes frustes do occur 
and spontaneous cases have been reported (Mandl, Watson & Rose, 1968). Evans & Holzel 
(1970) described a variant ofthe Wiskott-Aldrich syndreme occurring in a girl with eczema and 
low IgM. None of those described have exactly the same features as this patient. 

Although the underlying cefect in the Wiskot:-Aldrich syndrome is unknown a fundamental 
metabolic abnormality has been postaiated, which is expressed in platelets by the failure of 
activating mechanisms (Shapiro et al., 1973). This atypical patient demonstrates that many of 
the features of the syndrome may occe: in the absence of platelet abnormality. 

Wiskott-Aldrich syndrom: may be corrected by bene marrow transplantation (Parkman er 
al., 1978). Our patient does rot have a compatible sibling donor and was considered unsuitable 
for transplantation because cf the sever ty of his leng disease. An alternative treatment is with 
transfer factor, a dialysable extract of leakocytes which bas been shown to increase the platelet 
count and improve the bleeding tendzacy in the Wiskott-Aldrich syndrome ‘Mackie et al., 
1978). Spitler (1979) treatec thirty-two patients with transfer factor and observed clinical 
benefit with improved survival in 44", There is anecdotal evidence of benefit from levamisole 
(Fontan et al., 1976) which has immunostimuiant properties but its use in viral warts has been 
disappointing (Schov & Helia 1977). Thyr-opoietic drugs such as thymopoietin pentapeptide 
may prove effective in stimubting cell-mediated immunity. 
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Warts, a recognized feature of the Wiskott-Aldrich syndrome (Zinn & Belohradsky, 1977), 
reflect diminished cell-mediated immunity. T-cell deficiency and reduced response to DNCB 
have been shown to be a frequent accompaniment of viral warts (Chretien, Esswein & Garagusi 
1978; Obalek et al., 1980). 

This patient, who presented with viral warts, thus has immune deficiency with many features 
of the Wiskott-Aldrich syndrome but there is no platelet defect. The prognosis of this syndrome 
is poor and the risk of reticulosis or leukaemia developing is high, perhaps because of decreased 
immunosurveillance or virus mediated neoplasia (Doll & Kinlen 1970). 
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SUMMARY 


Levels of the intracellular calcium receptor, calmodulin, in the psoriatic lesion are more than 
thirty times higher than normal. By contrast, values in the clinically uninvolved psoriatic skin 
are unchanged. 


Calcium is a major regulator of intracellular metabolism. It is now established that its effects are 
mediated via the activation of a specific receptor protein, calmodulin. The calcium-calmodulin 
complex influences enzymes such as adenyl cyclase, phosphodiesterase, protein kinases and 
phospholipase A, (Means and Dedman, 1980; Cheung, 1982; Wightman, Dahlgren & Bonney, 
1982) and physiological processes such as endocytosis (Salisbury et al., 1981) and cell division 
(Chafouleas et al., 1982). Although it is known that calmodulin is present in mouse (Murray & 
Rogers, 1978) and pig (lizuka et al., 1982) epidermis, no values have been reported for human 
skin and possible changes in the dermatoses remain wholly unexplored. Since two prominent 
features of psoriasis, hyperproliferation and glycogen accumulation, would seem to be 
calmodulin-dependent, we have now measured calmodulin levels in psoriatic lesions, psoriatic 
*uninvolved' skin and in the skin of healthy controls. 

Patients were selected who had chronic, stable, plaque psoriasis and who had been untreated 
for at least 1 month. Controls were paid volunteers approximately matched for sex and age. 
Biopsies (3 mm diameter, about 0:2 mm thickness) were cut freehand using a razorblade in 
conjunction with a metal guard; in the case of the patients, one biopsy was taken from a lesion 
and one from a clinically normal site at least 20 cm from any plaque. All specimens were 
homogenized in 500 pl of a solution containing so mmol/l tris, 3 mmol/l MgCl, and 1 mmol/l 
dithioerythritol at pH 7-8, using an all-glass Potter-type homogenizor. The homogenate was 
centrifuged at 1000 g for ro min and aliquots of the supernatant removed for DNA assay 
according to Kapuscinsky and Skoczylas (1977). The remainder of the supernatant was heated 
at 65°C for 30 min to destroy endogenous proteases, and calmodulin was determined using the 
calmodulin ['5I]-RIA kit supplied by NEN Chemicals GmbH (Doorn, NL). Levels were 
expressed as ng calmodulin per ug DNA. 
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EABLE 1. Caimedulin levels eng per ug DNA? 
in normal and pseriatic skin 





Parano Psoriatic 








Centro! lesion. uninvolved 
2 10D 8 
1 335 21 
15 109 8 
i2 1221 II 
3 348 19 
6 116 4 
6 202 3 
6 230 22 
12 23 19 
3: 8 
69: 6 
1I 
Mean iso 33: 12:2 
-s.d £52 = 358 $59 





The results of the individual measurements are shown in Table r. It is seen that the mean 
value for the psoriatic lesiens is about thirty times higher than normal; the ‘uninvolved’ psoriatic 
skin, however, is not significanzly diferent from the controls (Wilcoxon ranking test, P > o: 1). 

The grossly increased calmodulin conten: of the lesioas, although obviously not the primary 
genetic expression of psoriasis may well be of importance in the development and maintenance 
of the overt lesion. The numerous points at which calmodulin interacts with cellular metabolism 
makes it unwise to speculate in detail regarding pathzgenetic pathways; however, it is tempting 
to extend the hypothesis of Veochees and Duell: 197) by postulating either a direct influence on 
cyclic nucleotide levels or the modulation of protein sinase activity. Clearly more basic data are 
needed before this area of metabolic control cen be clarified. 
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Circulating T cells in cutaneous T-cell lymphoma—a study using monoclonal antibodies 
against normal and malignant T cells 


A.C.CHu,* C.L.BrRcER, T R.L.EpELsoN,T M.SrrrTLE,* C.RussELL* and N.SMITH* 


*Tumour Unit, St John's Hospital London, and Department of Dermatology, Columbia Presbyterian 
Hospital, New York 


Circulating mononuclear cells from eight patients with cutaneous T-cell lymphoma (CTCL) were 
examined using the OKT series of mouse monoclonal antibodies against T-cell differentiation antigens, 
and two mouse monoclonal antibodies, BE1 and BE2, which selectively react with CTCL cells, EB 
virus-transformed B cells and some long-term T-cell lines. Of these patients, three had classical Sézary 
syndrome, two patients had tumour stage skin disease with lymph node involvement and clinical evidence 
of organ involvement, and three patients had generalized plaque stage disease. In addition, blood from four 
patients with widespread psoriasis, and from one patient with erythrodermic photosensitive eczema 
associated with abnormal circulating Sézary cells, was also examined. 

Mononuclear cells were separated from freshly collected heparinized blood by velocity sedimentation of 
Ficoll-Hypaque. The cells were then used in an indirect immunofluorescence technique employing a 
microtitre plate assay. The OKT antibodies, OKT1, OKT3, OKT4, OKT6, OKT8 and OKT 10 were 
used in a dilution of 1 in 100. BE1 and BE2 were used in a 1 in 500 dilution. A fluorescein-conjugated rabbit 
anti-mouse anti-serum (Meloy) at a 1 in 40 dilution was used as the second layer. 

In all eight patients with CTCL, cells reactive with either BE1 or BE2 were detected. In the three 
patients with generalized plaque stage disease, cells reactive with BE1 (14-3395) were identified. In one 
patient 18% of the cells were also reactive with BE2. In these patients the total T-cell count (OKT1*, 
OKT3*) and the helper/suppressor T-cell ratio were within normal limits. 

In the two patients with tumour stage disease and systemic involvement, circulating cells reactive with 
both BE: and BE2 (18-50%) were identified. In one patient there was a major expansion of the helper 
(OKTA4*) T cells and in both patients, cells expressing an immature T-cell phenotype (reactive with 
OKT6 or OKT 10) were observed. 

In the three patients with Sézary syndrome, large numbers of cells reactive with BE2 (33-59?) were 
identified and this was associated with an elevation of the total T-cell count and of the helper T-cell 
population. 

In the four patients with widespread psoriasis, no abnormality was found in the total T-cell count or in 
the helper/suppressor ratio and no cells reactive with BE1 or BE2 were identified. In the patient with the 
photosensitive eczema Sézary syndrome, a marked elevation of suppressor T cells (OK T8 * ) was observed, 
but no cells reactive with BE1 or BE2 were seen. 

This study demonstrates the diagnostic value of the antibodies BE1 and BE2 in CTCL as they are able to 
detect circulating malignant T cells at a stage in CTCL where no other abnormality of the circulating 
'T-cell sub-populations is evident. The study also demonstrates that Sézary cells detectable by light 
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microscopy in the blood of patients wah benign dermatoses can be differentiated from the Sézary cells of 
CTCL. 


Defective lymphocyte cyclic AMI responsiveness ia atopic eczema 


C.B.ARCHER, J. MoRLEY* AED D.M.MacDonacp 


Department of Dermatology, Guy's Hoszatal. London SE1 4 T aud * Clinical Pharmacology, Cardiothoracic 
Institute, Brompton Hospitai, Fuikam Road, Londog SW'; 5HP 


Peripheral blood lymphocyte cvclic adenosine monephesphate (CAMP) responsiveness to the agonists 
isoprenaline, histamine and drosteglardin E, were examined in fourteen patients with atopic eczema and 
fourteen non-atopic controb. This w.s performed both in the presence and absence of the phospho- 
diesterase inhibitor ICI 63197. 

After separation of the cells using a Ficoll-Hypaque gradient and dilution to 10° cells per ml the 
lymphocytes were stimulated with isop-enaline (10° im and 10~ 3M), histamine (10^ *M) and prostaglandin 
E;. This was carried out in duplicate @ 37 € for to min ?sllowed by immersion into boiling water for a 
further ro min to stop the reaction. Cyclic AMP levels were estimated, in duplicate, by radio-immunoas- 
say. 

Basal cAMP levels were similar in bet. grcups. In the presence of the phosphodiesterase inhibitor there 
were decreased cAMP responses to icprenaline ard prestaglandin E; in the atopics with a normal 
response to histamine. In theabsence of ICI 63197 there were very significantly impaired cAMP responses 
to all agonists, including histamine. 

This observation of decreased cAMP responsiveness to all three agonists in the absence of 
phosphodiesterase inhibitor is in support of increased lymphocyte phosphodiesterase activity in atopic 
eczema. Similar findings of enhancec mononuclezr leukocyte phosphodiesterase activity have been 
described by Chan ez al. (19$ 1). Defecave responses :o beta adrenergic stimulation both in the presence 
and absence of the phosphodiesterase inhibitor would, in addition, appear to reflect beta receptor 
dysfunction but this was not found to e selective for the beta-adrenoceptor agonist. 

Both mechanisms may be important in the pathogenesis of atopic eczema allowing a new approach in 
terms of therapy. 
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IgG, in atopic eczema 


R.ST C.BARNETSON,* T.G.MSRRE?T, J. «&ERESTTI & NM. BuxnE 


*Royal Infirmary, Edinburgh. RAST Allergy Unit, Benenden, Keni and MRC Epidemiology Unit, 
Cardiff 


Patients with atopic eczema (AE), mans of whom herz respiratory allergy, have high total serum IgG, 
levels when compared with patients wit: atopic asthma end/or rhinitis (A/R) and healthy controls. We 
have confirmed this by both radio-immer.oassay and radial immuno-diffusion. Sequential testing of the 
IgG, levels in AE patients showed the lev=ks to remain relatively constant despite fluctuation of the disease. 

We have performed studies-of 1gG, amtibodies to five specific allergens (grass pollen, house dust mite 
(HDM), cat epithelium, egg, cow’s milk yasing a radio-allerge-sorbent test in thirty-two patients with AE, 
twenty-eight A/R patients, and a large contro: group. in general, the specific IgG, levels were higher to 
foods than inhalants (cf. IgE) in all grozps Bametsan er cL, 1981). The AE patients had significantly 
higher IgG, levels than the A/E group to HDM, cat epithelium and egg allergens, but net to grass pollen or 
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milk. Both atopic groups had significantly higher IgG, levels to HDM, cat epithelium and egg allergens 
than the controls, and the A/R group had significantly higher levels to cow's milk but not to grass pollen. 

The role of IgG, in atopic eczema remains to be elucidated, though there is so far no convincing evidence 
for IgG, being a second ‘anaphylactic’ antibody, or a blocking antibody. 
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Immunity and dermatophytosis caused by T. quinckeanum in mice 


R.A.CALDERON AND R.J.Hay 


Department of Medical Microbiology, London School of Hygiene and Tropical Medicine, Keppel Street, 
London WCrE 7HT 


Experimental dermatophyte infections have been carried out in mice in an attempt to establish the 
immunological basis of dermatophytosis due to T. quinckeanum. 

Various strains of mice have been used to illustrate differences in susceptibility to infection. Balb/c mice 
developed a rapid and pronounced dermatophyte infection on the site of inoculation. Lesions also 
extended progressively but more slowly in AKR and C3H mice. However, strains CBA and C57BL/6 were 
relatively resistant to infection. Spleen and lymph node (LN) cells were analysed for in vitro mitogenic 
activity to polyclonal T- and B-cell activators, as well as to specific dermatophyte antigens. In primary 
infection LN cells showed a significantly reduced response to concanavalin-A, and phytohaemagglutinin, 
whereas in the spleen only a slight reduction was observed. On the other hand, LPS-induced lymphocyte 
transformation was unimpaired in LN and spleen cells. The mitogenic response of LN to dermatophyte 
specific antigens was demonstrated as early as 6 days after infection. In a secondary infection there was only 
a marginal reduction in the response of LN to T-cell mitogens. This result suggests that suppression of 
some T-cell activities may be involved in a primary infection. The specific antibody response to fungal 
antigens was tested by counter-immunoelectrophoresis, plaque-forming cell assay and ELISA. No 
response was detected for primary infection. However, specific antibody response after a secondary 
infection was demonstrated. 

In addition the role of Langerhans cells and of other non-specific factors in dermatophyte infections was 
discussed. 


Razoxane therapy of psoriasis: comparison of T-cell subpopulations using monoclonal 
antibodies in treated and untreated patients 


C.B.Zacuany, J.J. Horton, D. M.MacDoNarp. 
Laboratory of Applied Dermatopathology, Guy's Hospital, London SE1 9RT 


The benefits of razoxane in the treatment of moderate to severe psoriasis are now well established. Apart 
from its direct effect on epidermal cell proliferation the immunological effects of razoxane should also be 
considered. 

Total T-lymphocyte numbers as measured by E rosette techniques have been found to be reduced in 
psoriasis. Suppressor T-cell function estimated by concanavalin A inducible suppressor cell function has 
been reported to be low in some studies though normal in others. 

In our study of thirty psoriatic patients half had been established on long-term razoxane therapy and the 
rest were receiving conventional treatment. 
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Patients were grouped inco three classes, viz., mild, moderate or severe, depending on disease activity 
and percentage skin involvement. 

Total T-cell, helper and sappressor zell »opulatiers were identified bv monoclonal antibodies UCH T1 
and OKT3, OKT4 and OKTS ressectively, anc izbedled with a secondary fluorescent antibody. 
Computerized fully automated cell quantification was performed by a fluorescence activated cell sorter. 

The results obtained failed to indicate any significant reduction in the total T-cell or suppressor T-cell 
numbers in patients with psoriasis. Ləng term razoxane therapy produced no measurable alteration in 
T-cell subset numbers. 

It seems unlikely that abaormalitie: of T lymphocytes play an important role in the pathogenesis of 
psoriasis or that razoxane ezerts its inuence by anv primary effect on helper or suppressor subsets. 


The characterization of monoclonal antibodies against fi2 microglobulin and the common 
determinant of class 1 BLA heavy chains fer use in immunoperoxidase labelling of skin 
tumours 


C.A.HOLDEN,* A.R.SANDER“ON} AND 2. N..MacDosaipb* 
Department of Dermatology* and MRC Immunology Tear Guy's Hospital, London SE1 9RT 


fi2 microglobulin (82M), the light chaia componen: of class : HLA is present on all normal human 
nucleated cells. However, smecent studüss Lave shown the protein to be undetectable on malignant 
epidermal neoplasms, using 3eterologcms rabbit anti-//2 Vi antisera in an immunoperoxidase technique. 

We have characterized the ase of thre: monocional antibodies (C21, C23 and B2) against two epitopes of 
human f/2M and monoclonal antibody (2A1 against the common determinant of class 1 HLA heavy chains 
in an immunoperoxidase technique to Surther investigate the loss of 2M from skin neoplasms. 

The antisera were employed in dilutions of 1:10 to 1:155 in an indirect immunoperoxidase technique 
using an immunopurified raboit anti-meuse immunog:obu'in conjugate. Antisera immunoabsorbed using 
pure f2M were used as controls. 

The reactions were performed on cryostat sections from ten pieces of normal skin, fifteen basal cell 
carcinomas (BCC) and a xariety of benign lesiors ireluding pilar cysts, seborrhoeic warts and 
kerato-acanthomas (KA). 

Normal epidermis was pos tively labeled by the menccional antibodies C23, B2 and 2A1 to a titre of 
I : 105, 1: 10? and 1: 103 respectively. Ordy C21 positiv:ly labelled skin at a titre of 1:10. Strikingly, at all 
dilutions hair follicles were unlabelled below the level of entry af the sebaceous glands. The BCCs were 
unlabelled by the four antisera at all dautiens but efen they were surrounded by a positively labelled 
infiltrate. All the benign epidermal lesicns were positively labelled inchiding the pilar cysts and KA. 

The study illustrates the use of four zonoclcnal antisers in an immunoperoxidase technique on skin 
tumours and confirms a 105 foid decrease in fiz M and di-ectly.demonstrates the absence of the related HLA 
heavy chain from the surface 5f BCCs. 

In spite of the positively labelled pilar cysts, the abserce o2 72M from rhe deeper portions of hair follicles 
prompts furthers study of benign follicular tumours o ‘ten histologically similar to organoid BCCs. 


Characterization of the glacocorticaid receptor in human skin 


K.SMITH, S.SHUSTER, S.WAL7ON AND MD RAWLINz* 
Department of Dermatology and * Departrsent of Clinical Pharmacology, Ur nuersity of Newcastle upon Tyne 


We have previously characterized the cyzosolic glucocerticeid receptor in rat skin. This communication 
describes the assay and characterization othe glucocort:coidseceptor in whole human skin, and separately 
in dermis and epidermis. Skir. samples were obtained ‘rom amputated breasts and legs. Epidermis was 
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separated from dermis by stretching and gentle scraping. The purity of each fraction was confirmed 
histologically. Tissues were pulverized in liquid-nitrogen-cooled mortar and homogenized with a 
Polytron. Centrifugation of the homogenate at 100,000 g for 1 h yielded a cytosol fraction which was 
incubated with 15 x 107? M GH)-triamcinolone acetonide in the presence or absence of a 100-fold molar 
excess of non-radioactive triamcinoline acetonide to assess non-specific binding. Steroid binding was 
quantified using dextran-charcoal adsorption and Sephadex G-25 chromatography. In whole skin, 
binding of the steroid to the receptor was complete after 16 h at 4°C. The binding was of high affinity 
(Ka = r4 x 107?M) and low capacity (65 fmol/mg protein). The fluorinated glucocorticoids (clobetasol 
propionate, triamcinolone acetonide and betamethasone valerate) competed more effectively for the 
receptor site than natural glucocorticoids. Non-corticosteroids, with the exception of progesterone, had 
little or no affinity for the receptor. The binding was labile to heating and to proteolytic enzymes, but not to 
DNA-ase or RNA-ase. The receptor in the dermis and epidermis was similar to that in whole skin in terms 
of steroid specificity, temperature lability and affinity. These characteristics of the human skin receptor 
were similar to those we have previously found in the rat. The distribution of receptor was 92:3% in the 
dermis and 77% in the epidermis. Its concentration for each tissue was also related to wet weight DNA 
and protein content. We conclude that a glucocorticoid cytosolic receptor protein is present in normal 
human skin, and most of it is present in the dermis. The epidermal receptor, although much less in amount, 
appears to have similar physicochemical properties to the one in the dermis. 


Both progesterone and oestrogen stimulate preputial gland lipogenesis 


ANN ALVES, A.J. THODY AND S. SHUSTER 
University Department of Dermatology, Newcastle upon Tyne 


Little is known of the role of ovarian steroids in the control of sebaceous gland function. While 
progesterone has been shown to stimulate the sebaceous glands, oestrogen either has no effect or is 
inhibitory. The purpose of this study was to compare the effects of these steroids on sebaceous lipogenesis. 

The incorporation of (U-'4C) glucose into lipids was used as a measure of lipogenesis in rat preputial 
glands. Glands were removed from adult female rats, and prior to incubation were either (1) chopped or (ii) 
disaggregated to form a cell suspension (collagenase digestion, 37°C, 40 min). In some experiments, after 
incubation a discontinuous density gradient of Percoll was used to separate the cells into five populations, 
representing different stages of maturity (Alves et al., 1982). Ovariectomy produced a decrease in preputial 
lipogenesis although in some experiments in which chopped tissue was used the results were not 
significant. Daily administration of either oestradiol benzoate (OB, 2 pg/rat) or progesterone (P, 400 
ugjirat) for 7 days produced no significant change in lipogenic activity of chopped glands. However, P 
increased the lipogenic activity of disaggregated cells, as did OB at a dose of 10 ug/rat. These increases were 
seen in all cell populations, and after OB the largest increase was in the mature cells of a low buoyant 
density. A single dose of OB (10 ug) also increased lipogenic activity of isolated cells when measured 24 h 
later. Neither steroid affected lipogenic activity when added to the incubation medium. 

These results confirm that progesterone is able to stimulate sebaceous lipogenesis and indicate that 
oestrogen on the preputial glands is related to their specific role in pheromone production, or whether it has 
similar actions on other sebaceous cells remains to be seen. 
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The investigation of hirsutism 


I R.RENTOUL,* R.E.YouNG,] G.BrAsTAL... M.WALLACE AND P.MonLEYZ 


, 


Departments of *Dermatology, +Medicire and iUinsonogaphy, Western Infirmary and of Steroid 
Biochemistry, Royal Infirmary, Glasgow 






The main concern when dealing with a hirsute patiea is to exclude serious patholegy or conditions 
requiring specific treatment. Detailed investigations hav? been performed in 180 pre-menopausal hirsute 
females in whom, surprisingly, a definitive diagnosi wes made in only 10",. However, these tests 
suggested that the source of increased androgen Production was ovarian in 21°,, and adrenal in 355. 

Seven different biochemical assays performed on two separate occasions in the menstrual cycle are 
necessary for full androgen assessment. Tese fourteen assays become particularly cost-ineffective when 
choice of treatment is taken into acccunt. In only three cases was treatment selected on the basis of the 
laboratory results. 

It would therefore be valuable to exclude these patierts in whom full investigation is unrewarding. 

Testosterone and sex hormone binding globulin shouid b» measured in every hirsute female, but where 
serious pathology is suspected from the history and examination, full investigation becomes mandatory. 

In this series not a single patient with rormal testosterone | < 2:5 nmol/l) had raised androstenedione 
(A;) while only one patient with normsl testosterone hed raised dehvdro-epiandrosterone sulphate 
(DHAS). Of the patients with increased testosterone cor ceateation (> 3:8 nmol/l), 54". had elevated A, 
and 21", had raised DHAS levels. 87°. of amenorrkosic patients with raised testosterone levels had 
elevated A). 

Thus it would appear that full androgen assessmert is uanecessary in those patients with normal 
testosterone levels and regular menstrual cycles. 

Because serum androgen level have only been generally available in the last 5 years, there has been little 
opportunity to correlate the hormonal leves with the syrptorzs and clinical findings. Effective use can be 
made of these tests on the basis of our study. 


Enhanced release of lysosomal enzymes from lithiuri-stimulated neutrophils in psoriasis 


F.].BLoOMFIELD AND MARJORIE M. YOUNG 


Department of Clinical Medicine, Trinity Collegz, Dublit ard Department of Dermatology, The Adelaide 
Hospital, Dublin 


Several studies have shown that neutrophi s are highly sctiva:ed in psoriasis. We have previously shown 
that lithium salts cause degranulation Gf neutrophils m vizre (Biwomfield & Young, 1982). In this study, we 
compared degranulation of neutrophils from thirty patients wizh chronic, relapsing psoriasis who were not 
receiving intensive treatment to the neutrophils of thirty healthy individuals without a personal or family 
history of skin disease and who were not receiving any medication. Lithium was added to whole blood 
immediately after venepuncture after which tae neutropki-s were isolated using a Hypaque—Ficoll gradient 
and enzymes were assayed by fluorometric methods. $-g ucuronidase was used as a marker for primary 
granules and vitamin B,, binding protein as a marker for secoadary granules, The results clearly showed 
increased degranulation from primary and secondary granules in psoriatic neutrophils compared to 
controls (P « o-001). As the baszl levels oi enzymes in both groups did not differ, the results indicate 
enhanced release of lysomal enzymes and no: merely leakage from overloaded granules. However, 
measurement of other enzymes associated with neutrophil fuaction, myeloperoxidase and catalase showed 
a significant increase in the psoriatic group £P < o oC 1). This study confirms cur previous findings (Young 
& Bloomfield, 1982) that psoriatic neutrophils have a greeter capacity to release inflammatory mediators 
and thereby contribute towards epiderma! hyperprolizeratien. Moreover, this system of studying 
degranulation of whole blood in vtro allows assessment in corxiidons closely similar to those in vivo and we 
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propose that the well-documented reports of lithium salts exacerbating psoriasis can be explained in part 
by enhanced release of lysosomal enzymes as recently suggested by Heng (1982). 
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Comparison of antipyrine metabolism and indocyanine green clearance in psoriatics 
receiving methotrexate and psoriatics on topical therapy only 


D.CZARNECKI, C.FiTZSIMONS, R.M.MacKit, G.BIRNIE, A.COOK AND M.J.BRODIE 
Departments of Dermatology and Medicine, Western Infirmary, Glasgow 


The long-term administration of methotrexate (MTX) to control debilitating psoriasis can cause hepatic 
fibrosis and cirrhosis. The incidence rises as the total dose of MTX increases. Biochemical tests are 
unreliable at detecting liver damage and at present liver biopsy is the only reliable method. 

The role of indocyanine green clearance and antipyrine (AP) metabolism was studied as a method to 
detect subclinical hepatic damage. Indocyanine green clearance (IGC) measures hepatic blood flow, and 
AP metabolism is an index of the liver's oxidative capacity. Twelve psoriatic patients receiving MTX anda 
similar number who were receiving topical therapy only (as controls) were studied. 

The IGC was significantly reduced in the patients receiving MTX and the clearance decreased with 
increasing MTX dosage. The metabolism of AP was reduced in the MT'X-treated group and the reduction 
correlated with increasing MTX dose. 

"These two dynamic pharmacological tests of hepatic function may prove to be of value in the follow-up 
of psoriatics receiving MTX and in identifying those patients who are at risk of developing fibrosis and 
cirrhosis. 


The detection of leukotriene B,-like material in psoriasis 


PautiNE M.Dowp, Susan D.BRAIN, R.D.R.CaMP, ANNE Kosza BLACK, N.J.FINCHAM AND 
M.W.GREAVES 


Institute of Dermatology and St John's Hospital, Homerton Grove, London Eg 6BX 


Leukotriene B, (LTB,) is a product of arachidonic acid metabolism via the 5-lipoxygenase pathway. It is 
one of the most potent polymorphonuclear (PMN) chemotactic and chemokinetic substances known. In 
this investigation we have detected LTB,-like material in involved skin of patients with chronic plaque 
psoriasis, using a skin chamber technique. 

Skin of normal individuals and of the involved and uninvolved areas of patients with untreated psoriasis 
was carefully abraded to the glistening layer under magnified vision. Skin chambers were applied to 
abraded sites and filled with phosphate buffered saline. Fluid was sampled after 5 and/or 35 min, acidified 
and partitioned with ethyl acetate. Organic phase residues were subjected to an agarose microdroplet 
chemokinesis assay (Smith & Walker, 1980). Samples from involved skin significantly stimulated the 
movement of PMNs (73 + 23:6", increase in the distance moved by PMNs when compared with 
spontaneous random movement, mean + s.e., n = 7). In contrast, little activity was found either in samples 
taken from uninvolved skin of psoriatics (11-8+5-9%, increase, n — 11), or from the skin of normal 
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volunteers (21 t 9:9?, increase, n — 7). Chemokinetiz activity in samples from psoriatic plaque was 
significantly greater than in :hose from: uninvolved skin of psoriatics or skin of normal individuals 
(P < 0:05, Student's t test). 

Samples from involved skin of four patients were thzn parified by silicic acid chromatography (Borgeat 
& Samuelsson, 1979) and reversed phase high percormance liquid chromatography (HPLC) using 
methanol/water/acetic acid (72 :28:c-01, by vcl.) as soivert. Effluent HPLC fractions were collected and 
tested for chemokinetic activity. In all experiments a s: gnifcant peak of activity was detected which eluted 
with the same retention time as that of authentic L'TB,. These results indicate that biologically active 
amounts of LTB, were released from psoriatic plaque. 

Our findings suggest that I TB, may have a role im the pathogenesis of psoriasis, either in the initial 
recruitment of neutrophils or maintenance of neutrophil immigration into the involved skin. 
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The role of prostaglandins in melanosome dispersien 


A.M.MCCORMACK, R.J.CarTER, A.J. THopy AND S. SCUSTER 
University Department of Dermatology, Newcasile ufor Tyne 


It is well known that MSH stimulates melanosome dispersion through a membrane-linked receptor and 
that this action is mediated through cvclic-AME., Many other factors also stimulate melanosome 
dispersion, and some of these, e.g. catecholamines, are known to act through cyclic-AMP. We have 
investigated the effects of proscaglandins o3 melanosome dispersion and have compared their action with 
that of MSH. 

Effects of several prostaglandins, namely PGE,, PGE 
arachidonic acid, and also pros:acyciines PGI, and 6# FGI, were examined on the melanophores of Anolis 
carolinensis using the in vitro rate methec of bioassay «Carter & Shuster, 1978). 

The prostacyclins, PGI, and 6/PGI,, had no effect cn melanosome dispersion, nor on the MSH 
dose-response. The prostaglandins PGF,x and PGF,« also had no effect, although arachidonic acid 
produced a weak response wzh a potency of 19°! => 10^? that of z-MSH. On the other hand, the 
prostaglandins E, and E, stimalated melanosome dispersion (potency range 2 x 10^? to 4 x 1074 that of 
a-MSH) with PGE, being the more potert. It has been suggested that prostaglandins may mediate the 
effect of MSH in melanosome dispersion (van de Veerdonk & Brouwer, 1976). However, this seems 
unlikely in Anolis in view of thesynergistic action of PGE, and - MSH when given together. Furthermore, 
indomethacin (0-1-1000 uM), zn inhibitor of prostaglandin synthesis, did not affect the action of MSH. 
While the action of MSH requires the presence of calcium aad the melanophore response is directly related 
to the extracellular calcium concentration, the action of PGE, was.calcium-independent. The prostaglan- 
dins E, and E, therefore stimulate melanesome dispersion in Analis carelinensis but act differently from 
MSH. The action of MSH is mediated through cycbz-AMP and is calcium-dependent. The action of 
prostaglandins however were calctum-mdependent, but whether their action is mediated through 
cyclic-AMP has yet to be eluc:dated. 





PGF,» and PGF.x, the prostaglandin precursor 
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Alpha- and beta-adrenoceptor responsiveness in atopic eczema—in vivo observations 


C.B.AncHER, J. MoRLEY* AND D.M.MacDoNaLpD 


Departments of Dermatology, Guy's Hospital, London SE1 9RT and * Clinical Pharmacology, Cardiothoracic 
Institute, Brompton Hospital, Fulham Road, London SW3 6HP 


Defective beta-adrenoceptor responsiveness and increased alpha-adrenoceptor responsiveness may be of 
importance in the pathogenesis of atopic eczema (Szentivanyi et al., 1980). Most investigators have 
empoyed in virro studies, the results of which have been inconsistent. An in vivo model for assessment of 
adrenergic responsiveness in man was therefore designed. 

In the skin of healthy subjects, inhibition of mediator-induced inflammatory responses by local 
administration of both alpha-and beta-adrenoceptor agonists may be demonstrated. There is evidence that 
béta-adrenoceptor function in skin may parallel beta-adrenoceptor function in the lung in atopic asthmatic 
subjects. 

A double-blind study has been performed in which twenty patients with atopic eczema and twenty 
non-atopic subjects were given intradermal injections of coded solutions containing histamine (0775 ug) 
alone, or mixed with noradrenaline (0:3 ug) or salbutamol (100 ug) at marked sites, in random order, on the 
forearm. Injection volume was kept constant at 50 jl per site and weal volumes were measured 12 min after 
injection. 

Both salbutamol and noradrenaline caused significant inhibition of the histamine-induced weal response 
(P « 0-001) in each group of subjects. However, there was no significant difference between the two groups 
when their relative alpha- and beta-adrenoceptor responses were compared. 

These in vivo observations are not consistent with reported in vitro observations which have suggested 
an imbalance in alpha- and beta-adrenoceptor responsiveness in atopic eczema. This model may prove to 
be a useful tool in the future investigation of the adrenergic mechanism in atopy. 
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Raised epidermal phospholipase A, activity in the uninvolved skin of psoriasis 


S.Forster, E.ILbERTON, R. SUMMERLY AND H.].YARDLEY 
Departments of Biological Sciences and Postgraduate Medicine, University of Keele, Staffordshire 


Uninvolved psoriatic epidermis incorporates less (!*C) acetate, in proportion to (?P) orthophosphate, into 
glycerophospholipids than normal epidermis (Summerly et al., 1978). This could be due to defective 
incorporation of fatty acids into the phospholipids or increased rate of removal of fatty acids from 
phospholipids. We chose to test the second hypothesis. 

Skin was removed from uninvolved areas in patients suffering from psoriasis using ethyl chloride spray 
anaesthesia. Skin was also removed from corresponding areas of normal individuals. Epidermis, separated 
from dermis by heating at 50°C for 3 min, was homogenized in a glass tissue grinder. Phospholipase A; 
activity was estimated by measuring the rate of release of labelled fatty acid when the epidermal 
homogenate was incubated with 2-('4C)olelyl- r-palmitoyl phosphatidyl choline according to the method 
of Freinkel and Traczyck (1980). 

In samples of uninvolved psoriatic epidermis, the mean phospholipase A, activity, expressed as nmoles 
fatty acid released per mg protein per hour, was increased compared with control epidermis (7:9 + 1:2 vs 
22504; P«oor). 


228 B.A.D. Meeting 


We believe that this is the first Gemonstratiom in uainvolved pseriatic epidermis of increased 
phospholipase A, activity. Erzianced activity of this enzyme would lead to increased concentrations of free 
arachidonic acid. We think thes finding is impertant, rot only because the concentration of arachidonic acid 
is the rate limiting step in the biosynthesis of prostaglandins and leukotrienes, but also because 
lysophospholipid (the other product of phospholipase action) is inflammatory and vasoactive (Vadas, 
1982). 
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Ethyl lactate as a treatment for acre 


D.GEORGE,* C.PROTTEY,* J.G.BLackf anD C.F.H. VICKERS} 


*Unilever Research Laboratery, Port Sunlight, Wirral, Merseyside, ¢Unilever Research Laboratory, 
Colworth House, Bedford, ana tReval Leverpael Infirmary, Liverpool, Merseyside 


Since 1972 there have been a “ew reports of the efficacy of ethy! lactate in acne, but detailed studies of its 
mode of action have not been described. We have studied anzalcoholic lotion containing ethyl lactate, and 
have established that this ma:erial whem topically applied ro the skin can accumulate in the sebaceous 
glands, is hydrolysed to ethanel and iactie acid. and thereby lewers the skin pH. Under such conditions the 
growth of recoverable P. acnes, an anaercbic bacterium thet is strengly implicated in acne pathogenesis, is 
inhibited, and the hydrolysis of sebum t» free fatty acids by bacterial lipase is greatly impaired. 

The activity of ethyl lactate in contr» ling follicular events that are involved in acne matches that 
described by others for benzeyl peroxide. Ethyl lactate, however, possesses no adverse reactions (e.g. 
sensitization, potential skin irr:tation or sk:n scaliness:. Clinical efficacy of the ethyl lactate lotion matches 
that of benzoyl peroxide. 


*Open' comedones are closed 


N.B.SIMPSON 
Department of Dermatology, Œasgow Reval Infirmary, Gicsgow 


Proponents of the duct obstruction rheor» of acne claim that epen comedores (blackheads) play no part in 
the pathogenesis of inflammatory acne because they are net blocked functionally. 

In order to test the validzy of this observation a new modified photometric technique for the 
measurement of sebum excreton rate has been developed. This has made possible the measurement of 
sebum excretion from indivicual pilosebaceous unis amd permitted comparison with neighbouring 
pilosebaceous units. 

In 200 samplings on scapular skin of fifty patients sebum excretion was measured over a 2 h period, at the 
end of which a ‘follicular pattern’ was still vident on the sarapling plates. The presence of open comedones 
was checked photographically. and by beth surface and deep biopsy with conventional histology by an 
observer who was unaware of the sebum excretion result. 

Using this technique the serum excreticn rete of open comedones has been shown to be significantly 
lower (P<o-01) than the sebum excretion rate of neighbouring unaffected pilosebaceous units. This 
suggests that open comedones.are functiczallv closed. 
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Papular eruption with elimination of papillary oedema: immunopathological studies 


R.RussELL JONES AND ]. SCHIFFERLI. 


St John’s Hospital for Diseases of the Skin and Department of Medicine, Royal Postgraduate Medical School, 
London 


Papular eruption with elimination of papillary oedema (PEEPO) is a recently defined clinicopathological 
entity in which pruritic urticated papules of endogenous origin exhibit a sequence of histopathological 
changes characterized by trans-epidermal elimination of papillary oedema (Russell Jones, 1982). Although 
this process produces morphological changes indistinguishable from eczema, the earliest phase of this 
inflammatory process is exclusively dermal and consists of a predominantly mononuclear cell infiltrate 
surrounding upper dermal vessels associated with papillary oedema and variable red cell extravasation. 
Fifteen patients were studied to establish whether circulating immune complexes (CICs), complement 
activation and deposition of immuno-reactants are involved in the pathogenesis of this disorder. Two 
assays were employed for the detection of CICs. Elevated levels were found in sera from ten out of fifteen 
cases using monoclonal rheumatoid factor binding assay (MrFBA) but in only four out of fifteen case cases 
using CIQ binding assay (Pussell ez al., 1978). Measurement of CH so, C4 and C3 revealed no evidence of 
hypocomplementaemia in serum samples, and C3 conversion products were detected infrequently in 
plasma (EDTA) samples (Whicher et al., 1980). IMF of lesional skin revealed no consistent pattern of 
immunoglobulin deposition: C3 and fibrin were detected in three and six cases respectively. In conclusion, 
evidence that complement is involved as an inflammatory mediator was not obtained, but the presence of 
non-complement fixing CICs indicates that humoral mechanisms may be important in this disorder. 
These findings are analagous to those described in ‘lymphocytic’ varieties of cutaneous vasculitis (Mackel 


et al., 1979). 
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The application of phase-contrast and dark-field microscopy to the examination of ointments 
and creams 


J.F.SmitH AND E.G.BEVERIDGE 
Department of Pharmaceutics, Sunderland Polvtechnic, Sunderland SR1 3SD 


The in situ examination of inclusions in ointments and creams by standard transmittance light microscopy 
often proves difficult due, in part, to the low differences in refractivity between inclusions and matrix, 
unless the latter is water. The use of selective staining procedures or attempted isolation and recovery of 
such inclusions for examination may yield only limited insight into their actual state in the intact 
formulation. We have found the techniques of phase-contrast and dark-field microscopy, more commonly 
used for unstained biological specimens, to aid markedly the direct visualization of inclusions in ointments 
and creams. The following examples illustrate some of our investigations using these techniques: 

A number of corticosteroid-containing ointments have been seen to separate into lagoons of 
steroid-enriched mobile fluid and relatively inert bases, following mild shearing stresses similar to those 
expected with normal application of the medicaments. Considerable variations in particle size, uniformity 
of distribution and drug agglomeration have been noted in similar formulations containing particulate 
drugs from different manufacturers. The markedly uneven drug distributions in some preparations were 
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sufficient to indicate the probability of erratic dosage es discussed by Orr, Hill and Smith (1980). Seville 
(1977) considered his observations of irregular, localized. texicity of some dithranol formulations to be 
related to drug aggregation w:thin the produet and we have recorded marked agglomeration in similar 
preparations. Antifungal imidazoles (and other antimcrooizl agents) in creams from different manufac- 
turers varied considerably ir particle s:ze which, ^er such slightly soluble agents, must influence 
significantly relative drug avadability. Siractured indusicns were detected within a variety of ointments 
and creams which were of a liquid crystalline nature 
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Dietary essential fatty acid supplements and atopic eczema 


S.WRIGHT, C.SmitH,t C.Borron,* T. VALLINGTON T AND |. L. BURTON 


*Departments of Dermatology and Meaicine, Royal FPsfirmary, Bristol, and tBlood Transfussion Unit, 
Southmead Hospital, Bristol. 


The effect of dietary essential fatty acid supplements on symptoms of atopic aczema is controversial. We 
have studied the therapeutz effect cf dietary gemma linolenic acid, and conducted preliminary 
investigations into a possible-mode of action. 

Methods. We treated sixty adults and thirty-nine children with atopic eczema in a randomized 
double-blind crossover trial, using varying doses of ora. evening primrose oil and placebo for twelve weeks 
each. Symptoms were assessed by patient (or parent) anc doctor at three weekly intervals on a ten point 
linear scale. Blood was taken for routine biochemica: tests, and plasma lipids. In a later study, 
T-lymphocyte mitogen respenses were investigated befare and after treatment in four of the original 
‘responders’ using a micro-assay in inverted Terasak. pletes. 

Results. Symptom scores were analysed using a modified Mann-Whitney test. As assessed by the 
patients, itch, scaling and their genera. impression 2f ties condition were significantly improved by 
evening primrose oil compared with placebo. As assessed by the doctor, the overall severity of the 
condition was significantly improved. There were ne side effects of note. 

Preliminary results from the second study suggest (aat the therapeutic effect observed may be mediated 
by an effect on T-lymphocyte function, possibly by changes in prostaglandin metabolism. 


Effects of etretinate on epidermal cell productien and metabolism in normal skin 


A.PEARSE, S. GASKELL AND R.MARKS 
Department of Medicine, Welsh Naiiona! School of M2ticze, Cardiff 


The retinoids have marked efects on kz-aticization and produce striking improvements in scaling and 
hyperkeratosis in disorders ef epicermal differentiation. Their mode of action is uncertain although a 
variety of biochemical effects aave been cescrided and several mechanisms have been proposed. In order to 
obtain further information ccacerning the mode of action of the retinoids on the epidermis, the effects of 
etretinate on the cytochemica prefile and thymidine autoradiographic labelling indices have been studied 
in normal volunteer subjects. <tretinate 1 mg/kg/d} wes given to ten normal subjects over a 4-week period 
and biopsies taken from the upper arm >efore and at the end of the treatment period. The biopsies were 
investigated by quantitative cytochemical techniques for glucose-6-phosphate, succinic and lactic 
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dehydrogenase activities using the densitometer module of the Quantimet 720 image analysis computer. 
Glucose-6-phosphate dehydrogenase and succinic dehydrogenase activities were significantly increased 
throughout the epidermis. Portions of the biopsies were also examined histometrically to obtain mean 
epidermal thickness (MET) and were incubated in vitro in the presence of tritiated thymidine to obtain 
autoradiographic labelling indices (LI). Before etretinate the LI in the group was 4:9 + 1-2 and the MET 
60°23 + 1-07 um, and after treatment the LI was 6:8 + 42 and the MET was 60-19 + 1:94 um. The results 
indicate that etretinate may act at several points in epidermal intermediary metabolism rather than at a 
single differentiative step, but it is unlikely to depend on an effect on epidermal cell production for its 
therapeutic action. 


The increased urinary glycosaminoglycans excretion in psoriasis 


G.C.PRIESTLEY 
Department of Dermatology, University of Edinburgh 


Twenty-four hour urines were collected from twelve male patients with severe psoriasis and from eleven 
male staff of similar ages. Glycosaminoglycans (GAG) were precipitated with cetyltrimethylammonium 
bromide and measured colorimetrically as uronic acid. Total uronic acid and creatinine were also 
measured. 

GAG excretion was over 60^; higher in the patients (P < o-or) and the difference was independent of age 
or renal function. Total uronic acid was 47^; higher in the patients showing that greater catabolism of 
connective tissue was occurring. Cellulose acetate electrophoresis of the GAG displayed similar patterns of 
components from patients and controls. There was no novel appearance of the GAG found in skin, 
hyaluronic acid and dermatan sulphate, to suggest that the additional GAG from the patients was derived 
from their skin lesions. In four out of five patients GAG excretion remained above normal levels after 
successful topical treatment with tar or dithranol. 

These data suggest that increased catabolism of GAG occurs in connective tissues other than the dermis 
in psoriasis, representing a degree of systemic involvement. 


Prenatal diagnosis of oculocutaneous albinism by electron microscopic observations of fetal 
skin obtained in utero 


R.A.J.Eapy,* D.B.GUNNER,* AND C.H.RopEcKt 


*Institute of Dermatology, Homerton Grove, London E9, and tDepartment of Obstetrics and Gynaecology, 
King's College Hospital Medical School, London SE 5 


The principal types of oculocutaneous albinism are autosomal recessive conditions characterized by absent 
or reduced melanin synthesis. The diagnosis is established by testing for the presence or absence of 
tyrosinase in vitro and by transmission electron microscopy (TEM) of melanosomes which fail to develop 
normally. 

In the present investigation, prenatal studies were undertaken on a fetus at risk from oculocutaneous 
albinism. The parents were from the Middle East and several family members were affected. The 
tyrosinase status had not been determined. At 20 weeks gestation, three samples of fetal scalp were 
obtained in utero under direct vision through a fetoscope using techniques as previously described 
(Rodeck, Eady & Gosden, 1980). 

TEM of several hair-bulb melanocytes showed the presence, in each cell, of numerous stage I and II 
melanosomes. No stage II or IV melanosomes, indicating melanin synthesis, could be detected. A test for 
tyrosinase activity by incubating a small skin sample in buffered o:1*;, DOPA solution for 4 h at 37°C was 
negative. In samples from three age-matched normal control fetuses, all hair-bulb melanocytes examined 
showed numerous stage III and IV melanosomes. 
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After termination of pregnancy at :2 wezks gestation, the feral scalp hair and eyebrows were found to be 
white. Further TEM of scalp and ev2brozes gave similas results te the antemortem findings. Histological 
examination of an eye showed no sign of melanin fosmatior in either the uveal stroma, or the pigment 
epithelium of the iris, ciliary body cr retina. Ocular melamogenesis would normally be advanced in this 
stage of fetal development. 

We conclude that oculocutaneous albigism can be diagnosed in utero using similar techniques to those 
previously described for detecting ichthyesis end epidermolysis bullosa 
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The effects of longterm antibiot.cs given for acne valgaris on the bowel flora of patients and 
their families 


S.].ApAMs*, W.J.CUNLIFFE* AND E M.C coxst 
*Department of Dermatology, Leeds General Infirmary aid 3 Department of Microbiology, Leeds University 


Eleven patients with acne vulgaris 7olumteered for the study. Six were taking erythromycin; five were 
taking tetracycline. A faecal specimen was obtained month!y from patients and members of their families. 
Aerobic faecal organisms were identified and antibiotic sensitivities were assessed. ‘O` sero-typing was 
performed on the Escherichia coli ‘Cooke. 1974). 
Pre-treatment tetracycline resistaace was high. Our study shows, however, acquisition of tetracycline 
resistance and some shared ‘O° sero-types of E. coli by patients and non-entibiotic taking relatives, thus 
demonstrating an increase in the pool of antibiotic resistance in the tetracycline-taking families. 
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Experimental mouse favus—a mew animal mocel far dermatophyte infections 


R.J.Hay, R. A.CALDERON AND M.J COLLINS 


Department of Medical Microoiolog», Lesdon Schoot cf Hyriene and Tropical Medicne, Keppel Street, 
London WCriE 7HT 


A reproducible experimental mocel fer dermatophytosis is essential for the investigation of the 
recruitment and interaction cf immune celk throughout the course of the infection. Previously the 
guinea-pig has proved to be the mos: wicely used animal model. This study describes the assessment of a 
new mouse model for experimental cermatophste infec:ions. First, the infectivity of nine different strains 
of Trichophyton mentagrophyte: and 7. quc sckecnum was compared. Using the two most promising isolates, 
genetic susceptibility of inbred streins of mice was irvestizated. In subsequent work T. quinckeanum 
(NCPF 309) and Balb/C or Bab; K mice have been used. The immune responses and histopathology of a 
primary infection or reinfection have been compared. This section concerns the histopathological 
responses. In the primary infection zarly invasion of Bair follicles is followed by the formation of a dense 
mycelial mass or scutulum in the statum corneum maximal at 12-14 davs. The inflammatory response 
consists predominantly of neuzroph 1s ard there is litle evidence of epidermal proliferation. However, if 
mice are reinfected after spoatanecus CGearance of the infection (35 dass), the secondary infection is 
characterized by an early epidermal proli?erative respcnse, minimal invasion by fungal hyphae and a dense 
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infiltrate of mononuclear cells as well as neutrophils. The peak of the response occurs in 5-8 days. If mice 
are reinfected at the peak of the primary infection, there is a dense and rapid accumulation of mononuclear 
cells and neutrophils, but extensive fungal growth occurs despite the inflammatory cells. This response 
suggests that both enhancement and suppression of the immune response may occur in a secondary 
infection—a view supported by subsequent immunological studies. 


Altered patterns of actin distribution during normal and abnormal epidermal differentiation 


C.J.SKERROW, C.M.BELL, IRENE HUNTER AND D.SKERROW 
Department of Dermatology, University of Glasgow 


In many cell types, microfilaments composed of actin interact with other cytoskeletal components and the 
cell membrane to mediate dynamic shape-changes involved in motility and morphogenetic rearrangement. 
Control of these processes is exerted by means of the ability of microfilaments and microtubules to undergo 
reversible disassembly and reassembly in response to changes in the intracellular and extracellular 
environments. In normal epidermis, regulated migration and changes in cell shape are important aspects of 
morphogenesis, but the mechanism and means of control of these functions remain unknown. 

In this study the distribution of actin within normal human epidermis has been investigated, using 
electron microscopy, staining the frozen sections with nitrobenzo-oxadiazole (NBD), phallacidin, a 
reagent specific for filamentous actin, and SDS-PAGE of isolated basal, spinous, granular and horny cells. 

The results show that increased amounts of actin are present late in epidermal differentiation, and that in 
the upper spinous and granular layers only, actin is organized into peripherally located microfilament 
bundles which interact with tonofilaments. The initial appearance of these peripheral bundles coincides 
with the onset of keratinocyte flattening, occurring at a constant level below the horny layer in all normal 
epidermis regardless of the variable thickness of the tissue. Comparison of the histological and biochemical 
data further suggests that microfilaments depolymerize at the transition between the living and horny 
layers. This phenomenon is not observed in psoriatic epidermis, in which the distribution of actin within 
the living layers, and its interaction with tonofilaments, are also abnormal. 

These data suggest that changes in the amount, distribution and interactions of actin late in 
differentiation may be involved in the mechanism of keratinocyte flattening and hence in epidermal 
morphogenesis. 


Abnormalities of keratinocyte culture morphology in epidermolysis bullosa 


I.M.LztGH,* E.B.LANE,T M.].TI1DMAN* AND R.A.J.EADy* 


*The Institute of Dermatology, St John's Hospital for Diseases of the Skin, Homerton Grove, London Eg 
timperial Cancer Research Fund, Lincoln’s Inn Fields, London WC2 


In order to investigate abnormalities of epithelial adhesion in epidermolysis bullosa (EB) an in virro system 
involving keratinocyte culture has been used. Samples of non-blistered, non-scarred skin were taken from 
one adult and three children with junctional EB, two children with recessive dystrophic EB and one child 
with generalized EB simplex. Keratinocyte cultures were prepared in the presence of 3T3 feeder cells on 
collagen-coated dishes using the technique of Rheinwald & Green (1975). 

After 14-18 days in culture, all specimens showed a distinctive morphological abnormality which was 
evident macroscopically. With standard and phase-contrast light microscopy, the centres of established 
colonies were noted to have detached from the substrate and to have formed blebs or ‘blisters’, whilst the 
edges remained attached and growing. This change was evident in all EB cultures and was most marked in 
the junctional variant. Consistent findings were obtained in repeat samples from two patients. 

Immunofluorescence studies (Lane, 1982) on 14-day cultures using antibodies directed against the 
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basement membrane-associated proteins <laminin, fibronectin aad bullous pemphigoid antigen) showed 
negative staining in all three types of EB and in controls. Farther studies using antikeratin antiserum and 
monoclonal antibodies to cytokeratin “LP2K and zA4: shewed ne difference in staining between the EB 
keratinocytes and normal controls. 

In conclusion, EB keratinocytes in cultere display a unique blistering abnormality regardless of clinical 
type. Electron microscopic studies are in progress to cetermune the nature of this separation. 
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Analysis of the non-ionic detergent-soluble ma:zrial ef human stratum corneum 


P.J.Dv&zs, C. S.KiNc, D. W.WiLLiAMS A40 R.MaRKS 
Department of Medicine, Welsh Nationai School of Medicine, Heath Park, Cardiff CF4 4XN, Wales 


Mechanical stimulation of the skin surface in the presence of non-ionic detergent "Triton X-100) 
containing buffer leads to the release of large numbers ez corneocytes. These are essentially intact as judged 
by electron microscopy (Bartos et al.. 1985: and do not appear to differ from those seen in skin sections. In 
particular the outer membrane is clearly seen, suggesting that the supernatant, to a large extent, is 
composed of intercellular and cell surface material. Ir munodluorescence studies using antisera raised to 
the non-ionic detergent-soluble (NIDS) protein fraction indicate cross reactivity with stratum corneum 
and cryostat sections of normal human skin (King. Dykes & Marks, 1982). This reaction was not 
diminished by absorption of the antisera with 8 M urea-mercapteethanol keratin fractions. Reactivity has 
also been demonstrated agains: strips of stratum corneum isclated by the skin surface biopsy method. As 
the plane of dehiscence with this method is intercorreal it sceras certain that these antigens are in part 
intercellular. Further studies asing isolated strips of stratum corneum indicate that these antigens are 
trypsin sensitive and are at a higher concentration at greater depths in the stratum corneum. Comparison 
with the naturally occurring IgG anc IgM type circulating auto-antibodies to the stratum corneum, using 
immunofluorescence and haemagglutineson technicaes, indicates a separate identity for the NIDS 
protein antigens. 

Preliminary analysis by TLC of the kpids released by this procedure indicate some quantitative 
differences with regard to those lipids extracted from whcle stratum corneum. Work is at present being 
undertaken to identify and substantiate these differences. 
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Limited proteolytic cleavage of human epidermal keratin proteins 


P.T.BLADON, N.F.CooPER, R.M.Wricuy. E.J. Woon anp WIC 





NLIFFE 
Departments of Biochemistry and Dermateiogy, Univers ov of Leeds and the General Infirmary at Leeds, Leeds 


The process of terminal diffecentiatior in mammalen skin is characterized by the production of the 
insoluble protein, x-keratin, in the cells ‘corneocytes: of the seratum corneum. Keratin is formed as a 
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precursor, prekeratin, in the lower cell layers (basal, spinous and granular) of the epidermis. Prekeratin 
extracted from epidermis by citric acid-sodium citrate buffer (pH 2-65), may be partially purified by 
isoelectric precipitation at pH 4. On SDS-polyacrylamide gel electrophoresis this material is found to 
consist of a group of polypeptides with molecular weights in the range 46,000—-70,000. In contrast, keratin 
extracted from epidermis after extraction of prekeratin (using 6 M ureaj/o-o5 M T ris-HCL (pH 7:2)/2*5 
mercaptoethanol) is found to consist of a group of polypeptides with molecular weights in the range 
44,000-66,000 (Bowden & Cunliffe, 1981). 

It has been demonstrated that prekeratin and keratin are rich in the amino acids glycine and serine 
(Hunter & Skerrow, 1982) and that some residues are phosphorylated. We have investigated the protease 
digestion behaviour of prekeratin and keratin polypeptides and have found the electrophoretic patterns of 
peptides to be characteristic. For example, digestion of individual prekeratin polypeptides with 
Staphylococcus aureus V8 protease followed by SDS-gel electrophoresis revealed that cleavage occurred to 
give distinct patterns. Groups of peptides were observed with molecular weights in the range 
30,000-40,000, or in the range 15,000-20,000, or usually both. Experiments in which larger amounts of 
protease were used suggested that 30,000-40,000 peptides were intermediate stages in the cleavage 
process. By using our previously published techniques of incorporating ('*C)-glycine, ('*C)-serine, and 
(?*P)-orthophosphate into the high molecular weight polypeptides of prekeratin (Bladon et al., 1982), we 
have attempted to detect peptides of high glycine, serine or phosphate contents. 

A combination of techniques (e.g. Coomassie blue staining, silver staining, and radio-labelling) were 
used to identify characteristic parts of the original prekeratin polypeptides. Thus some peptides derived 
from (?P)-labelled polypeptides contained more radio-label than others. Similar peptide patterns were 
produced by digestion of keratin. These data add to our knowledge of the structure of ‘keratin’ 
polypeptides and should throw light on the processes that take place in the conversion of prekeratin to 
keratin. 
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Improvements in the precision of quantitative assessment of fibrinolytic activity in skin 


S.BARTON AND R.MARKS 
Department of Medicine, Welsh National School of Medicine, Heath Park, Cardiff CF4 4XN, Wales 


Lysis of plasminogen-rich fibrin gels by tissue sections has been used to measure plasminogen activator 
activity (PAA) in a semi-quantitative manner (Hammar et al., 1980). This was an improvement on 
previous methods which only measured the amount of lysis at one time point irrespective of the kinetics of 
the reaction (Dodman et al., 1972). We have further improved the method by eliminating the subjective 
assessment of the degree of lysis inherent in the technique of Hammar et al. (1980). Using the same 
reagents, plasminogen-free fibrinogen (10 g/l) and plasminogen (2 g/D, mixed in constant proportion and 
allowed to react on coverslips with thrombin-fibrin gels, were allowed to stabilize in humid chambers for at 
least 30 min. Three serial cryostat sections of skin were picked up onto each coverslip and incubated in 
humid chambers at 37°C for 10 time points over 1 h. The reaction was stopped by immersing the coverslips 
in formalin, and the sections were stained with haematoxylin and eosin and mounted on slides. T'he area of 
lysis (Az) and tissue area (Ay) on each section was measured planimetrically on a Quantimet 720 image 
analysis computer. The degree of lysis was expressed as log (AL/ AT) 2. The mean of three sections was 
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then plotted vs log incubation time (1 for eazh time point Hammar et al. ( 1980) suggested that the slope of 
this line is a measure of PAA, viz., 


4 
ALS 
log [ E j+ 2=2 + og: 
«EST 7 
where a =the intercept on the y axis and b is the slope ‘= PAAL. derived by regression analysis. The 


estimated log (AL/Ar)+2 after 30 min incubation cf sections through different parts of one biopsy 
specimen gave a coefficient of variation of 15°... Table : shows the estimates of PAA from calf skin of 4 
female volunteers. Results represent the regression ara'ysss determinations serially throughout a 4 mm 
punch biopsy. Table 2 shows the PA estimate from norma: skin excised during minor surgical operations 
at two other body sites. Precise measures cf PAA such zs these are required as baselines prior to attempted 
therapeutic modulation of fibrinolytiz acts ity. 




















TABLE I TABLE 2 
Correlation Correlation 
Volunteer Age ÉAA* coeficient Site PAA* coefficient 
1 4O 123 0:77 Aland 2:34 0:90 
2 31 2:03 0-92 Trunk 224 0:75 
3 25 «61 ogo 
4 21 219 Ogg 








* Slope of regressior. line 
P 
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The effects of ‘low dose’ ionizing irradiation on epidermal structure and function 


S.BaRTON*, D.BLack*, R.Marks*, a.S.S¢THyat AND LParrERSONT 


*Dept. of Medicine, Welsh Nationa! Scheal of Medicime, Cardif and {Dept. of Radiotherapy, Velindre 
Hospital, Cardiff 


Tests which reveal the effects of irradiation at low dose rates to the skin are needed to monitor those 
exposed to radioactivity. In this inves igaten the effects cn human skin of different sub-erythemal doses of 
X-ray at different times after irradi:tion have been studied. Patients receiving therapeutic X-rays for 
malignant disease who had givea info-mec consent received^superficial X-rays’ (90 kV) to four § cm? areas 
on the volar aspects of the arms. At irtervab after irracistion the irradiated sites and one control site were 
investigated as follows: (a) surface repbeas were made for subsequent surface contour analysis; (b) 
corneocytes were removed by a standerdized scrub proceduse for mean corneocyte area; (c) biopsy for (i) im 
vitro determination of thymidine autcradiecraphic labellmgindices and for (ii) determination of epidermal 
thickness. The results (Tables 1 and 2) indicate that although structural parameters did not change 
significantly for either epidermis or stratum corneum there was a marked dose-related reduction in rate of 
epidermal cell production as judged bw thymidine avtoradiegraphic labelling indices. Ideally a 
non-invasive technique would detect change in rate of epiderraopoiesis, and other studies of stratum 
corneum structure and replacement ime are in progress. 
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TABLE 1. Mean corneocyte area (MCA) after irradiation (um?) 














Dose (Rads) 
Days post 
irradiation o 10 5O 100 200 250 350 450 
6 MCA i113 1160 1213 I226 1050 1091 1035 950 
+8D +113 x88 +95 £96 +166 +70 i97  t70 
n 7 3 3 3 7 4 4 4 
12 MCA 1104 1169 1122 1193 1102 996 1037 1020 
SD +4157 +73 +40 t61 4227 +162 +165 +136 
n 6 3 3 3 5 2 2 2 
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TABLE 2. Effect of different doses of X-ray upon labelling indices and mean epidermal thickness (MET) after 6 


days 








Dose (Rads) 














50 100 150 200 250 350 450 
Labelling* 495 3:94 2:72 1:43 0:30 1:04 0:96 1:125 DIO 
index SD £ roti t197 +093 +065 — +072 +042 +œ6I +078 
MET (um) 3452 3319 33°37 34°73 29°30 31-76 3174 35°52 39:97 
+SD £479 +959 t474 $86 + 5:08 t373 £118 £442 + 5°34 
n 9 4 4 5 I 9 5 4 4 


e i t € HM ÜÜÀ ÁQÓÓ——— MM M € —MMÓ€€€$€— HÀ NCCC LCCC nr ÀÓ 


*Number of cells labelled by [H]thymidine autoradiography expressed as a percentage of the number of basal 


cells. 
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Comparative studies of sebaceous gland ultrastructure 


D.McEWAN JENKINSON, H.Y.ELDER, I. MONTGOMERY AND V.A.Moss 


Department of Physiology, Hannah Research Institute, Ayr, and the University of Glasgow, Glasgow 


Cattle sebum is apparently formed by lipogenesis and secretion from living cells as well as from 
degenerating cells, the end-product of a holocrine process (Smith & Jenkinson, 1975). Scrutiny of the 
mode of sebum synthesis and secretion has been hindered by the lack of an accurate method of determining 
the rate of secretion, as opposed to excretion, from the gland. A potential chemical marker for study of 
bovine sebum triglyceride synthesis and output has emerged from the discovery that these triglycerides 
contain significantly more linoleic acid than those of other bovine tissues; they are unique to the sebaceous 


238 B.4.D. Nieetmg 


gland (Jenkinson, McMaster & Nobis, 1682). As a prelude todocation of the site of triglyceride synthesis, 
glandular ultrastructure (which in farm animas is unknown. was determined. 

Skin specimens from four cattle, sheen, goats and equines were processed for electron microscopy. 
Sebaceous gland in blocks fromeevery anirac] were sequentially sectioned at 1 um in different directions and 
ultrathin sections were cut at various leve-s, A 5-dimensional ceconstruction of one gland from a steer and 
one from a horse was made from a comp'e:e series of = pm sections, using computer-linked planimetry. 

The cells lining the neck anc upper po-tion of the gland were found to be keratinizing. Differentiating 
cells which were located in the lower part of tha lobe gave rise te a column of cell populations at different 
stages of development. The differentiating cells, which are iaterconnecred by desmosomes, contain 
membrane-bound lipid droplets closely associated with smooth endoplasmic reticulum and mitochondria. 
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Analysis of fatty acid methyl es ers derived from isolated human sebaceous glands 


N. Kitson, M.P.SMYTH AND L R. BROWN 


Royal Cornwall Hospital ( Treliske}, Trurs, Cornwall ad The Department of Organic Chemistry, University 
of Sydney, New South Wales, Australia 


Neutral lipids were extracted from iselated humar sebaceous glands and separated by thin layer 
chromatography. Triglycerides and wax monoesters were eluted from the gel and hydrolysed. Fatty acids 
were extracted from the hydro'ysate and their methylesters were examined by gas chromatography-mass 
spectrometry. 

The results were in good agreement wath surface lipid studies. No esters were found to correspond to 
fatty acids of chain length shorter than 12 0, and the population liy almost entirely between 12:0and 18:0. 
Chain lengths greater than 18:0 wee temtatively ider-ified. Many small peaks were interpreted as being 
the methyl esters of branched-chain ferry acids, ard these were found to be associated with both 
triglycerides and wax monoesters. larger peaks were found :o correspond to unsaturated fatty acids, but 
these were not analysed further, 

These findings support the hypothesi» that branched-chain fatty acids are synthesized within human 
sebaceous cells, and imply that a commen Cytopiasm:z fatty acid pool exists when triglycerides and wax 
esters are synthesized. Differences 5etwzen the fatty acid populations of these two classes of esters (as 
noted in surface lipid studies: may be rzlatec to membrene-associated lipid synthesis. The absence of 
short- and medium-chain fatty acid metayl esters max reflect technical limitations, but it is also possible 
the such fatty acids are not synchesized ir sebaceous giands, sinc: most mammalian fatty acids synthetases 
will not normally produce them. 





Studies of the human stratum cornzum 


M.L. WHITE, D. McEwaN JENzINSOZ AND D.H.Lroy- 
The Royal Infirmary, Aberdeer, Harmah 22search Instiute, Ayr and The Royal Veterinary College, London 


In animals, sebaceous lipid is preseat berween the 56 3ames of the outer stratum corneum (Jenkinson & 
Lloyd, 1979; Lloyd & Garthwaite, 1982). In some srecies this intercellular reservoir is the most likely 
source of the surface lipid, although :t is mot known if mammalian sebum reaches the surface solely via this 
route. Topical solvent application -emcves a significant portien of the bovine corneum including the 
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intercellular lipid and reduces resistance to infection (Lloyd & Jenkinson, 1980). In man, there is little 
evidence on the actions of soaps, detergents and solvents upon in vivo corneum integrity and thus skin 
surface appearance and corneum thickness were determined prior to investigation of the effects of bathing 
on the healthy and abnormal epidermis. 

Duplicate samples were taken by biopsy after local injection of 2%, lignocaine, from areas of skin on the 
legs of four males and arms of four females, which had not been washed for 7 days or pre-treated. All 
samples were quenched in liquid nitrogen and either freeze-dried, coated and examined by scanning 
electron microscopy, or cut at 10 um at — 40°C and stained with methylene blue or Sudan IV for lipid. The 
remainder of each of the cryosectioned blocks was fixed in 10% formol saline, routinely processed to 
paraffin, sectioned at 10 um and stained with H & E. Fifty measurements were made of corneum and living 
epidermal thickness, and of the number of cell layers present (including sudanophilic layers). The skin 
surface had a similar appearance to that of the dog. The corneum, which was 22:5 jum thick in the females 
and 29:4 um in the males was composed of twenty-two and twenty-five cell layers, respectively. Lipid was 
found between the outer twelve of these layers in the females and the outer nine in the males. Paraffin 
processing removed fourteen layers in the females and sixteen in the males and grossly distended the spaces 
between the remainder. It had no appreciable influence on the dimensions of the living epidermis. The 
actions of a soap and water bathing routine on the healthy corneum are now being examined. 
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Quantification of absorption through damaged skin 


R.C.Scorr AND P.H.DuGarp 
I.C.I. Central Toxicology Laboratory, Alderley Park, Macclesfield, Cheshire 


We have previously reported (BAD Investigative Group, 1981) the changes in the water permeability of rat 
skin after damage and during barrier regeneration. The bi-phasic return to normality in rat skin is more 
rapid, but otherwise similar to that observed for human skin. Using this information, together with a 
parallel study of the histology of the repair process we have devised an in vivo model for studying the factors 
governing absorption through physically altered skin. 

The model design selected was rat skin altered by fifteen applications of adhesive tape and allowed to 
recover for o and 24 h (during the first phase of water barrier regeneration) and 96 h (second phase) before 
the application of test material. 

The pattern of excretion of tritium was characterized by urine analysis after i.v. dosing of H]mannitol. 
Tritium was rapidly excreted and therefore urine analysis was suitable for assessing rates of absorption 
through skin. In skin absorption measurements, an aqueous solution of [?H]mannitol was applied under 
occlusion to the skin and hourly urine samples collected for 24 h. Adequate urine production was ensured 
by orally dosing the rats with 10°; glucose in normal saline. 

PH]mannitol was slowly absorbed through normal skin (042% of topical dose) and damage caused a 
large increase in absorption rate (52°, of topical dose when applied to o h recovered skin, 140 times 
normal). In contrast to the epidermal barrier to water loss, no regeneration of a barrier to [?H]mannitol had 
occurred by 24 h after damage but by 96 hours a reduction in permeability was apparent. 

The model has been used to quantify the absorption through although skin of a range of molecules. 
Generally the more slowly a molecule penetrates normal skin the greater is the factor of increase through 
abnormal skin. 

The rat skin model will permit assessment of the hazard of chemicals contacting damaged skin and could 
be used to quantify the maximum possible absorption of drugs through diseased skin. 
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Morphometric and adhesion studies on the normal human dermo-epidermal junction 


M.]TiDMAN, R.A.J.Eapy, J.E.E. Brassey AND M.F. COREETT 
Institute of Dermatology, Homerton Grove. Leadon Ee «BX 


A preliminary study of ultrastructural cempoenents of the dermo-epidermal junction in skin from normal 
men showed a regional variatien in anchering Abril (az) numbers ( Tidman et al., 1982). The investigation 
has been extended to examine possible sex di£erences enc te see whether measurable adhesiveness of the 
dermo-epidermal junction could be correlated with serwctural characteristics, as AF may traverse the basal 
lamina (BL) and cross the lam. na lucida LL) /Susi er a., 1967) 

Skin samples from defined areas on the lower leg, thigk and upper arm from five healthy women (age 
range 23 to 55 years) were processed for transmission electron microscopy. The population densities of 
hemidesmosomes (HD), plasmalermma! vesicles (PV anc AF were calcuiated, and thickness of BL and 
LL, associated and between HD, were measured as previously described (Tidman er al., 1982). As an 
indicator of dermo-epiderma adhesion within the LL, the suction blister time (SBT) was measured 
(Kiistala, 1972) for each of the three pre-defined boc y regions in five men and eight women. 

No sex differences were found for HD. PV and AF counts. Analysis of the pooled data for both males and 
females showed no significant differences for HD and PV ceunts or in thickness measurements between 
body regions. However, there were fewer AF in the arm (34:1 £ 18:3 SD) compared with the thigh 
(69:7 + 26:2) or lower leg (73:4 + 22 2) (P < 0-01). The mean SBT in min was 82:9 + 27-4 SD for the arm, 
91:5 +274 (thigh), 145-1 + 388 (lower leg). There was nc significant correlation between AF counts and 
SBT in sets of data available ‘rom five subjects. 

In conclusion the regional difference in AF counts is evident in both males and females. Although the 
regional variation of AF nurabers tended to parallel differences in SBT, our data do not support the 
hypothesis that AF have a roie in LL aéhesicn. 
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Mechanical properties of -he dermis in psoriasis 


A.HENDLEY, D.BLACK AND R MARKS 





Department of Medicine, Welzh Nationa’ School of Medicine, Cardiff 


Psoriasis is usually conceptu: lized as ar ‘epidermal disease". However, the abnormal vascularity and the 
inflammation ensure that the Aermo-cornective tissue is else involved. It has been suggested that the rate 
of collagen synthesis is increased / Dyke:, Jenner & Merks, 1982) alongside the epidermal hyperplasia. In 
this investigation the mecharical properties of the dermis end skin thickness have been measured in the 
non-involved skin of psoriatx: patients and comparec tc a matched control group of normal volunteer 
subjects, in order to determine whether any .nherert structural differences existed. To measure dermal 
physical properties, an extensometer of che type described by Gunner, Hutton & Burlin (1979) was used. 
Under basal conditions patieats and controls were tested on identical sites in the same orientation of the 
extensor aspect of the forearms. Skin thickness was measured by the pulsed ultrasound method (Tan er al., 
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1952) on similar sites. Measurements were made of the peak forces in three consecutive extensions of 30°, 
of the initial separation of the extensometer tabs. The force after 5 seconds relaxation was also recorded. 
The uninvolved skin of psoriatics was found to be considerably ‘stiffer’ than controls (Table 1) although 
skin thickness did not differ between the two groups (Table 2). The striking difference in mechanical 
properties, without change in thickness between psoriatics and controls, almost certainly indicates a 
previously undetected structural alteration of some kind, despite the apparent normality of psoriatic 
dermal connective tissue on routine microscopy. 


TABLE 1. Mechanical properties of skin in psoriatics and controls 





Uninvolved Skin of Matched Normal 
Psoriatic Subjects Control Subjects 








Mean peak force at 30%% extension 4SO'I + 148:2* 308-8 + 107-4 

Mean percentage difference Peak 1 32:8 319 

in force after 5 seconds Peak 2 25:8 245 

relaxation Peak 3 25:0 25:8 
*p-005 


TABLE 2. Skin in thickness 





Uninvolved Skin of Matched Normal 
Psoriatic Subjects Control Subjects 





Mean skin thickness 0:62 t 0:09 0:65 t O'IS 
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Increased macrophage activity in psoriasis 


M.S.KOH, B.B.J. MAJEWSKI, S.BARTER AND E.L.RHODES 
Department of Dermatology, St Helier Hospital, Surrey 


A number of reports have been published on the functional changes in bone-marrow-derived cells in 
psoriatic patients. These include increases in chemotaxis and phagocytosis by PMN cells and monocytes. 
It has been postulated that this increase in cell function is an inherent disorder, probably mediated via a 
decrease in the cAMP/cGMP ratio. 

Macrophages present in tissues have characteristics which differ from circulating monocytes (Elias & 
Epstein, 1968) and these changes in function and biochemical characteristics are associated with a 
maturation or differentiation process. Current evidence that macrophages are altered in psoriatic subjects 


242 B.A.D. Meeting 


is indirect. We have attemptedto study macrophages cevived from circulating psoriatic monocytes to see if 
the hyperactivity of psoriatic aeutrephils and blood menocyres also occurs in these cells. 

Macrophages were obtainec by cultusmg c:rculating blocd cells for 48 h and then washed to remove 
PMN cells. The mononuclear cells were 3 lowed to grew for a further 4 days when they transformed into 
macrophages. 

The results showed that psoriatic macrophages release more /-glucuronidase and lysozyme than normal 
cells. Total protein content wes also increzsed in the psoriatic cultures, and so is the number of giant cells 
formed. 

Our results demonstrate that macrophages derived from psoriatic monocytes are hyperactive. The 
relationship of activated neu:rophils, rsonocytes, macrophages and possibly Langerhans cells to the 
disease process is discussed. 
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Lectin binding studies on aormal asd abnormal human skin 


CanRoLvN M.BELL AND CHRISTINE ].SKERROW 
Department of Dermatology, University ef Glasgew 


Lectins are a group of proteins which bind to specific carbehydrate groups such as those of cell surface 
glycoproteins, glycolipids ard extracelular matrix compenents. In this study lectins were used to 
investigate complex carbohycrate in normal skin anc in a variety of skin diseases. 

Air-dried frozen sections of normal er à abnormal human skin were reacted with a range of rhodamine 
conjugated lectins selected to visualize various carbohydrate configurations. Binding specificity was 
confirmed by competitive saccharide inkabition. 

A characteristic pattern of distributicz and intensity was observed for each lectin, viz., wheat germ 
agglutinin stained the surface and adnexal epithelium, a brosd basement membrane zone and the dermis. 
Concanavalin A and Lens cuanaris aggiutinin also reacted overall but most intensely with the dermis. 
Soybean and Ulex europaeus xgglutinins particularly stained the spinous and granular layers and dermal 
capillaries. Peanut agglutinir, in additz»a to the spirous and granular layers, demonstrated a narrow 
basement membrane zone ard sebaceous glands. Baredeiree simplicifolia lectin I reacted most intensely 
with the granular layer. Band«irea simp!rfoliz lectin 1I gavean intracellular staining of the mid epidermal 
region. The horny layer did rot react wh any of the lectins. These data demonstrate that lectin binding 
sites comprise a series of markers fcr normal keratinoeyte differentiation and can define normal 
carbohydrate composition in the basement membrane zone and various dermal structures. 

The following disorders involving abnormal epidermal differentiation were examined: psoriasis, basal 
cell papilloma, basal cell carcinoma ani squamous cell carcinoma. In general the characteristic lectin 
binding patterns for each conc:tion reflected the stage of differentiation as judged by other criteria. In basal 
and squamous cell carcinoma basement membrane zene and stromal alterations were also apparent. These 
results suggest that lectins are powerful zools in studies on the role of cell surface and stromal interactions 
in normal differentiation and in pathogenesis. 
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Response to short term application of dithranol in psoriasis 


JT. R. MaARSDEN, P.R.COBURN,* J. M.MARKS AND SAM SHUSTER 


Department of Dermatology, University of Newcastle-upon- Tyne and * Department of Dermatology, Charing 
Cross Hospital, London 


We set out (1) to use objective methods to confirm recent reports that psoriasis responds to short term 
application of dithranol, and (2) to optimise the method for time and concentration. Seventeen male and 
nineteen female psoriatics aged 14-67 were studied. In all, conventional 005-1% dithranol treatment 
(Ingram regimen) was used for comparison. Response was measured as lesion thickness with Harpenden 
calipers, and as time to clearing by appearance and feel. Severity of burning was graded o-3 and its 
frequency recorded daily. In a confirmatory study thirteen patients applied 2%, dithranol for 60 min to one 
arm. Optimum time of application was found to be 30 min and thirty-six patients had applications of 4, 8, 
12 and 16 per cent dithranol for 30 min to uninvolved skin. Burning was unacceptable at greater than 4% 
concentrations, therefore ten patients applied 4°, dithranol to one-half of the body for 30 min. Thirteen 
patients used 2°% dithranol similarly, but only increasing after 3-day intervals to 4?;, and 8°, if there was 
no burning. 

Overall time to reach one-half the original lesion thickness (t, .,) and time for them to clear CT) correlated 
well (r= 0:88, P < o-o01). Short term treatment failed in two cases because of burning and in three who did 
not respond. In the remainder both the clinical and objective response were similar. Burning was greater 
with all three short term treatments (P —0:05, P < 0:05, P < o:o1; Wilcoxon signed rank). 

We conclude that short treatment with dithranol was as effective as conventional treatment in most 
cases. The optimal treatment was 30 min with 2-4^,, and burning is the main defect. 


TABLE 1. Conventional vs short treatment with dithranol 





2",,60 min Conventional 4?,,30 min Conventional 2-4-8°,, Conventional 
t 1/2 (days) 58426 54t26 66-38 6942-5 59428 85426 
T (days) 1ILOf39 IDIÍ39 134440 32429 I98t45 149443 
Number of patients 13 10 13 
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The treatment of rosacea with 13-cis-retinoic acid 


R.FuLton,* D.C.Dick,f AND Rona M.MACKIEt 
Departments of Dermatology, *Glasgow Royal Infirmary and University of Glasgow 


Nine patients (at present) have received 13-cis-retinoic acid orally in a dose of 0-5 mg/kilo/day for 6 weeks. 
The patients comprised four females and five males with an age range of 27-59 years and were selected ona 
basis of severe long-standing rosacea which had not responded to oral tetracycline. Sebum excretion rates 
(SER) were performed prior to starting therapy and at 6 and 10 weeks. Assessment was based on lesion 
count, linear analogue scale and sequential photography. Serum lipids were assessed prior to therapy and 
at 6 and 10 weeks. Full biochemical, haematological and ophthalmic checks were performed prior to and 
during the study. All topical and systemic therapy was discontinued 4 weeks before entry into this study. 

In all patients there has been a significant improvement judged by falling lesion counts and visual 
analogue scale measurements. SER levels were all within the normal range prior to therapy and in every 
case fell to zero at 6 weeks. By 10 weeks the SER had returned to 60°, of pre-treatment levels. 

All patients experienced side-effects. These were cheilitis, epistaxis, conjunctival irritation (2), 
dermatitis (1) and raised triglycerides (2). 
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We conclude that 13-cis-retinoic acid may be of value in the management of severe resistant rosacea 
provided patients are willing to tolerate side-effects. 


Effects of an arotenoid (Ro:3-6298) in the treatmentof multiple solar keratoses and squamous 
cell epitheliomata 


'T.KiNGSTON, S.GASKELL AND R.MARKS 
Department of Medicine, Wels Nationai School of Medicine. Cardiff 


Retinoids have an anti-neoplastic effect čer some experimentally-induced tumours although the mode of 
action is uncertain. In man, etretinate has been found effective in the treatment of solar keratoses (Moriarty 
et al., 1982) and a potent new retineid (Arotencid Ro:3-6298) has also been shown to have an 
anti-neoplastic action on cutaneous malignancies (Tsambas & Orfanos, 1982). In this study patients with 
solar keratoses and/or squamcus cell epitteliomata have beea treated with Ro13-6298 for 28 days with an 
oral dose of 1 ug/kg/day. The lesions of fifteen patients (mean age 67) were carefully recorded on a body 
chart and by photography beore and after treatment. Biopsies of lesions and of uninvolved skin of the 
inner aspect of the upper arm were taker before and after treatment. These were examined by histometric 
techniques using the Quantimet 720 image analysis system for epidermal thickness and by tritiated 
thymidine autoradiography fer labelling indices. In ten patients there was a striking clinical improvement 
with a reduction in the number, area andthickness of esions. In five patients there was little change. It was 
noticed fortuitiously that in some patients seborrhoeic warts also responded well to the treatment. The 
side-effects experienced were similar to those encountered with other retinoids. Dryness of the lips, 
pruritis and exfoliation of the palms and soles were ncticec in ten subjects and in three of these a distinctive 
eczematous rash occurred. Urinvolved epidermis shewed a significant increase in epidermal thickness (see 
Table 1) as noted previously in patients with disorders of keratinization treated with etretinate (Marks, 
Finlay & Holt, 1981). There was also a small increase in the thymidine autoradiographic labelling indices in 
the uninvolved epidermis of Ro13-6298 treated patients (Table 1). The Arotenoid Ror 3-6298 is a potent 
retinoid with marked effects on epiderma! differentiaBoa and produces resolution in a substantial 
proportion of preneoplastic and neoplastic lesions of the epidermis. 


TABLE 1. Epidermal thickness after Ro13-6298 
treatment 





Mean epidermal Labelling indices 
thickness (um (per cent) 





Pre-treatment 
Fost-treatment 
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The effect of testosterone on maximal sweat rate in eunuchs 


S. WALTON, L.CHADWICK, PAT KENDALL- TAYLOR* AND SAM SHUSTER 
Departments of Dermatology and * Medicine, University of Newcastle-upon- Tyne 


The maximum rate of cholinergic induced sweating is greater in men than women and this difference 
occurs at puberty (Rees & Shuster, 1981). The role of androgen was therefore studied by measuring 
maximal sweat rate in eleven eunuchoidal men with prepubertal hypogonadism. At the time of 
measurement six patients were untreated and five were receiving androgen replacement. Four of the six 
untreated patients were then treated with androgen and sweat rates were obtained in the subsequent 
months. Sweating was induced by iontophoresis of 0:2", pilocarpine and was collected over a 15 minute 
period onto 3 cm filter paper discs inside aluminium capsules stuck to the skin, as described elsewhere 
(Johnson & Shuster, 1969). Sweat rates in the untreated patients were similar to those previously found in 
prepubertal boys and girls (corrected for surface area) and normal women. By contrast, with one exception, 
sweat rates were higher in the treated group. There was a good correlation between the post-treatment 
sweat output and post-treatment plasma testosterone concentrations (P « 0-01). There was also a good 
correlation (P « 0-01) between the sweat response to testosterone and the pre-treatment state as measured 
by the pre-treatment plasma testosterone. Of the four patients studied before and after treatment, three 
showed an increase in sweat rate and the one in whom the sweat rate did not increase had only a small 
increase in plasma testosterone. 

These findings show that the response is related both to the severity of the condition before treatment 
and to the magnitude of the rise in circulating testosterone after treatment. There was no correlation 
between the post-treatment sweat rate and duration of treatment, and the response to androgen appeared 
to have occurred within the first few months of treatment. The present study indicates that the sweat rate in 
pre-pubertal eunuchs is similar to that of the adult female and that it increases to the normal male range 
after androgen. However, it does not allow us to distinguish between a modulating action of androgen and 
the irreversible gene expression of sweat gland function which appears to occur in normal puberty. 
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Lysyl oxidase activity in granuloma annulare and necrobiosis lipoidica 


S.BarTER, M.Kou, B.B.J.MayEewskI, R.G.PRICE* AND E.L.RHODES 


Department of Dermatology, St Helier Hospital, Carshalton, Surrey, and *Dept. of Biochemistry, Queen 
Elizabeth College, University of London 


Granuloma annulare (GA) and Necrobiosis lipoidica (NL) are connective tissue diseases of unknown 
aetiology. Typically, they present as a dermal lesion consisting of a central area of necrosis with abnormal 
collagen fibres and a deposition of a PAS-positive, diastase-resistant material. This is surrounded by a 
region of palisading histiocytes and fibroblasts. Both GA and NL have been linked with diabetes. 

Lysyl oxidase oxidately deaminates lysine and hydroxylysine residues of collagen chains, which 
spontaneously undergo either an aldol condensation or Schiff base cross-linking reactions. In this way the 
intra- and inter-chain cross-linking between collagen fibres occurs. Cross-links are essential for the 
stability of collagen chains. 

Lysyl oxidase activity was determined by a modification of the tritium release assay from [6 H]-lysine 
labelled chick calvaria (Bachra, Melet & Vianden, 1977). The tritiated water released during the assay was 
extracted with small Dowex s0W-X8 ion-exchange columns, eluted with a small amount of 5°, 
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trichloroacetic acid and counted in a scimtillation counter. Early data shows an alteration of lysyl oxidase 
activity in the fibroblasts cultured from patients wit) GA and NL when compared with controls. Data 
from several patients with GA and NL wi] be given. Also. the consequences of these results in relation to 
possible treatment will be discussed. 

Several enzymes involved in the post-transiaticnal modification of collagen, viz., prolyl, lysyl 
hydroxylase and glycosyl-galactosy! transferase have been assayed. The significance of our findings will be 
discussed. 
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Hydrocortisone 17-butyrate bleed jevels after percu:aneous absorption 


P.J.Aucusr, Denise E.Buriockt. Mary M Carr, R J.G CHALMERS, HiLARY C.HUBBARD AND 
G.N.SMITH* 


The Skin Hospital, Manchester, Dept. af Biochemistry, Hepe Hospitai, Manchester and *Department of 
Chemistry, University of Marchester 


Using a specific radioimmunoassay for Hydrocortisone 17-butyrate (HCB) with a threshold of 40 pmol/l 
(Lee, 1979), we have examined the 5lood levels of HCB achieved following twice-daily application of 30 g 
0:1", HCB ointment (Locoié*) for 4 tc 3 days to thirteen in-patients with eczema and 30 g 0-1°,, HCB 
cream (Locoid®) for one weex to twelve volunteers. Polythene suits occluding 80%, of body surface area 
were worn by six volunteers for twelve hours daily. 

Highest HCB levels were found ir occluded volunteers (mean + standard deviation = 3:35 + 1-89 
nmol/l), intermediate levels were founc in pztients mean + standard deviation = 2:13 + 1:28 nmol/l) and 
lowest levels were found in unoccluded vclunteers (mean + standard deviation = 1-63 + 1-37 nmol/l). 
Blood HCB levels fluctuated rapidly and varied by wp to 160", in 2 hours in two patients studied over a 
12-hour period. Strenuous exercise for :5 min more than doubled HCB levels in two of three subjects 
tested. 

There was no significant cifference sm the cortisci levels of patients and occluded volunteers and the 
mean reduction of cortisol seen in both groups, from 306 + 79 to 197 + 93 and from 288 + 87 to 219 +77 
nmol/l, respectively, was higaly significant (P « 0-002. Sratistically significant reduction of cortisol could 
be shown in one of six unoecluded volunteers, in three of six occluded volunteers and in five of nine 
patients. Two occluded volunteers and s.x patients aad subnormal cortisol levels on at least one morning 
but only one patient remamed suppressed throughout treatment. A statistically significant inverse 
correlation between HCB and cortisol wes seen in three patients and two occluded volunteers only. There 
was a tendency for serum certiso! to rise and blood HCB to fall as patients inproved with treatment. 

If the conclusions from thes study are applicable tc other corticosteroids, the volunteer using polythene 
occlusion for 12 h daily is a aseful mode! for the prediction of pituitary-adrenal suppression in patients 
receiving topical corticostereids. 
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Trichothiodystrophy—BIDS, IBIDS AND PIBIDS ? 


Sig, The occurrence of ichthyosis in the trichothiodystrophy or BIDS syndrome recently led Dr 
J.L.Jorizzo and colleagues (British Journal of Dermatology 1982, 106, 705) to propose a possible subset in 
the form of the IBIDS syndrome. 

We have observed a patient with the IBIDS syndrome who also had photosensitivity. A 10-year-old girl 
presented with short stature and the typical facial features, with micrognathia, prominent ears, bilateral 
congenital cataracts, impaired intelligence, extensive dental caries, ichthyosis, brittle hair and nails. The 
hair showed trichoschisis, with alternate banding on polarizing microscopy and cystine deficiency. In 
addition, 5-min sun exposure was sufficient to induce erythema, oedema and bullae on the exposed areas. 

Photosensitivity is not a recognized feature of the BIDS syndrome, but it has recently been reported in a 
patient with trichothiodystrophy who apparently lacked ichthyosis (Van Neste, 1982). 

Do these two cases with photosensitivity allow us to extend the acronym to PIBIDS? 
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Italy 
Department of Dermatology, A.REBORA 
University of Genova, 
Genoa, 
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Hyperkeratotic dermatitis of the palms 


Sin, The interesting paper by Hersle & Mobacken (British Journal of Dermatology 1982, 107, 195) on 
hyperkeratotic dermatitis of the palms surely includes many examples of lichen simplex, alias 
neurodermatitis. The authors rejected this diagnosis because, inter alia, ‘almost all patients denied that the 
lesions itched.’ But many patients suffering from lichen simplex do deny itching, though if asked ‘how do 
you rub your skin?' they will often oblige by a demonstration that may include rubbing with the finger nails 
(the ends or the flat), rubbing on furniture, or using a tool, such as a brush. Even if there has been a 
complete denial, it may still be possible to detect polishing or bevelling of the finger nails which have been 
used for this purpose. Why a denial should be necessary is not quite clear. It may be that the vivid sensation 
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is regarded as different from an itc3, but more likely, I suspect, is that freedom to rub the skin produces 
pleasure of such intensity thet the »atient is loth to be deprived of it. 


Craigallion, ALAN LYELL 
Skelmoerlie, 
Ayrshire PA17 5DT 


Diutier of betamethascne ointment 


Sig, Recently Ryatt et al. (Briash *curnal of Dermatelogy 1982, 107, 71) have reported on the 
bio-availability of betametaason=-17-valerate (Betnovate*) ointment when diluted in emulsifying 
ointment and have related cecreases in vasoconstrictor efficiency to its interconversion to betametha- 
sone-21-valerate. Our investigations irto the stability of Betnovate* ointment and various dilutions of it 
using similar H.P.L.C. techaique: and microscopy have revealed data which supplement their findings. 

It appears that appreciable changes have been made to the formulation of Betnovate* ointment without 
public announcement and hat materiel obtained from the manufacturers after 1981 is significantly 
different in structure and physical behaviour from previeusly supplied ointment. In the ‘old’ formulation 
the betamethasone-17-valerzte was dis-clved in a mobile liquid, tentatively identified as propylene glycol, 
and dispersed as droplets in a hydrocarbon base. Aliquots ef ointment removed as gently as possible from 
tubes were found to have zn aceeptabie uniformity of drug distribution. However, due to sampling 
disturbance and analytical m ethoc a cce-ficient of variation of 4-14°,, and 3:64", was obtained on two sets 
of ten 25 mg samples. Orr, Hill & Srnith (1980) kave pointed to the need to analyse samples in small 
quantities such that the scak of scrutiny is related to the ‘minimum discrete area.’ 

Mild shearing stresses applied c» the cintment, such as extrusion from its tube or gently spreading onto 
skin, results in coalescence of the oily cropiets into lagoons ‘Fig. ta). Typical analyses of the separated 
liquid revealed as much as co^, v /w cf labelled comtent of the drug in a given sample. ‘New’ Betnovate* 
ointment obtained since Jaruary 1982 ro longer centaims globules of this oily liquid nor does it separate 
upon shear into steroid-enziched lagoons of propriene giycol and relatively drug-free base. Dark-field 
polarized light microscopy shows zhe new formulation te contain liquid crystalline complexes which, with 
their “Maltese cross’ appearance are probably spherultes (Fig. 1b). The degree of homogeneity of drug 
distribution was appreciabl~ better then the ‘old’ formulation. When tested at the 25 mg scale by the same 
analytical procedure, coeffiaents of variation between samples of 1-78", and 1-54°, were obtained for two 
batches of ten samples. The diffzrences in uniformity between the ‘old’ and ‘new’ are exacerbated on 
dilution with the recommeaded diluen:, white soft parafiin. We found that distribution of drug in new 
Betnovate* diluted extemporancously was acceptable (C a = 3:76 and 4:24), when ten 100 mg samples 
were tested, whereas the same test app ied tc the old formula Betnovate* (similarly diluted) exhibited huge 
sample variations (C°, = 16-6). It is net clear which material Rvatt er al. (1982) used but since their paper 
was accepted in October 1c81 it s probable that they worked with the ‘old’ formulation. 

Although it is not easy to compare the stability data of Ryatt er al. (1982) and Yip and Li Wan Po (1979) 
due to the different dilutien levels studied, storage temperatures and the known (but not described) 
variability of emulsifying cintment, i: would seem that Ryatts group have obtained lower rates of drug 
conversion than Yip. Our -tabiizy deta for 1 in 4 dilutions of ‘old’ Betnovate Ointment in emulsifying 
ointment B.P. (Macarthy) more <lose.y related to Yip's findings with the half life for betamethasone-17- 
valerate conversion of :3- 1:8 hà 20 7. However, upon repeating the work using the ‘new’ formulation of 
Betnovate* ointment diluted in senilar emulsifying ointment, considerably slower rates of interconversion 
have been obtained. More nan ge", wiw of the labelled content of betamethasone-17-valerate in a dilution 
was maintained for 8 weeks at rcom temperature. 

Smith (1982) has showr tha: a large number cf prescriptions are issued for extemporaneous steroid 
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FIGURE. 1. (a) phase-contrast photomicrograph of ‘old’ Betnovate* ointment after gentle 
rubbing on microscope slide showing lagoons of steroid-rich oily liquid. (b) photomicro- 
graph of ‘new’ Betnovate* ointment viewed through crossed polars and dark-field 
illumination showing liquid crystalline complexes. Bar lines = 100 microns. 
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dilutions in both recommended and unrecommended bases. Each prescription should be justified by 
studies of stability, quality and efficacy 


Dept. of Pharmaceutics, J.F.SMITH 
Sunderland Polytechnic, E.G. BEVERIDGE 
Sunderland N.A. ORR 


REFERZNCES 


Orr, N.A., HILL, E.A. & Smit, J.F. : 980) Distribution c? Powderec Drugs in Ointment Bases. International Journal 
of Pharmaceutical Technology and Proksi Manufactire, (2). 4-20 

SMITH, J.F. (1982) The incidence of topical steroid dilutieas. Journai ef Clinical and Hospital Pharmacy, 7, 137-140. 

Yir, Y. W. & Li Wan Po, A. (1979) The statity of betamezaassone- 17-valerate in semi solid bases. Journal of Pharmacy 
and Pharmacology, 31, 400. 


Reply 


Sir: The formulation of Betnovate* cintment was changed for two reasons. First, to improve the 
characteristics of the product and second, to have ths same formulation available in the U.K. as had been 
available for several years in overseas markets. Climica! trials had not shown any significant difference 
between the two preparatiors. 


Formulation Dept. DR C.A. WALTON 
Pharmacy Division 

Glaxo Group Research 

Greenford, Middlesex 

Medical Division Dr C.H.DasH 
Glaxo Pharmaceuticals Ltd 

Greenford, Middlesex 


The stability and blanching efficieacy of betamethasone-17-valerate in emulsifying ointment 


Sir, In their recent paper (British Jornal of Dermarolagy 1982, 107, 71), Ryatt et al. have raised some 
important points which we view with some concern. 

First, they suggest that the use of ‘stable’ dilutions of Betnavate® ointment may be as efficacious as the 
undiluted preparation and vet is likely co cause fewer side-effects. This may be true regarding systemic 
side-effects, but if the assumption that clinical efficacy can be predicted from vasoconstriction data is 
correct, it would be pruderx to assume that local side-effect potential follows the same relationship until 
proven otherwise. 

Second, encouragement t» use an umstable formuiation.the potency cf which would depend on storage 
conditions and the time of application celative to preparation must be deprecated. According to their data, 
20 h after dilution the concentration of betamethaseme-17-valerate (half life = 4 h) would be equivalent to a 
1 in 32 dilution, shown by :hem to have a blanchizg capability similar to emulsifying ointment. Such a 
rapid decay in activity can bardly be regarded as ar appropriate methed of weaning the patient off topical 
corticosteroids. 

Third, although it is clatmed by the authors tha: the dilution of Betnovate* ointment in emulsifying 
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ointment is widely practised in the U.K., it should be noted that the diluent recommended for Betnovate® 
ointment is soft white paraffin. 


Skin Department, ].M.KinscH 
The London Hospital, J.R.GIBSON 
Whitechapel, C.R. DARLEY 
London 

Reply 


Str, We read with interest the points that Kirsch et al. raise. In our support we emphasize first the broad 
consensus about the close relationship of: 


(1) the blanching potential and clinical efficacy, 
(2) the blanching potential and the local and systemic side-effects of steroids, the latter depending partly on 
the chemical structure and partly on the amount of steroid used. 


Betnovate® ointment, diluted 1:4 in Unguentum Merck®, has already been shown to be stable for up tog 
months and we have shown that dilutions of Betnovate* ointment, up to 1: 16, possess blanching potential 
equipotent with that of the undiluted parent compound. Surely therefore the inference, unproven thus far, 
must be that both topical and systemic side-effects from these preparations are likely to decrease, as less of 
the active compound has been used. 

Secondly, we have nowhere encouraged the use of an unstable preparation. Indeed, the primary aim of 
the paper was to demonstrate the instability of Betnovate* ointment in emulsifying ointment. T hough the 
makers (Glaxo Laboratories Ltd.) recommend white soft paraffin as the diluent of choice for Betnovate® 
ointment, emulsifying ointment enjoys a high degree of popularity not only with dermatologists but also 
with patients up and down the country. Although 17-valerate, the active constitutent of Betnovate® 
ointment diluted 1:4 in emulsifying ointment, virtually disappears within 24 h, 21-valerate and free 
betamethasone alcohol remain, the free alcohol being the dominant compound at 4 weeks. Significant 
blanching potential and, therefore, potential clinical usefulness remains at 2 weeks, though at 3 weeks this 
is almost similar to that of the emulsifying ointment. This, to some extent, has been borne out by the fact 
that we have had no rebound crises in patients with acute/sub-acute dermatoses treated with the above 
preparations. 


The General Infirmary, K.S.RYATT 
Leeds J.W. FEATHER 
A.MEHTA 

J.B.Dawson 


J.A.CoTTERILL 
R.SWALLOW 
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Book Reviews 


Hair Transplantation for the Treatment of Male Pattern Baldness. CHARLES P. VALLIS (1982) 
Springfield: Thomas. P. xvi 593. Price U.S. $69.75. 


The principal author of this comprehensive text is instructor in plastic surgery and dermatology at Tufts 
University of Boston. Dr Vallis in his preface writes, ‘Many unscrupulous opportunists capitalized on this 
human concern for hair. Hair clinics promising unrealistic results sprung up all over the country. Many 
untrained physicians primarily interested in monetary benefits attempted hair transplantation, and they 
were often repaid for their inexperience with unhappy patients and malpractice suits.' Unfortunately, hair 
transplantation has suffered a similar fate in Britain and in many other countries, and is all too often carried 
out by the unqualified and unskilled. It is not surprising that many plastic surgeons have been deterred by 
the association of hair transplants with charlatanism. Dr Vallis has performed a useful service in making 
more widely known the various surgical procedures by which plastic surgery can offer real cosmetic benefit 
in some cases of androgenetic alopecia and in some cicatricial alopecias. 

The use of punch grafts is by far the most widely used technique in androgenetic alopecia. It was 
pioneered by Shoji Okuda of Japan in 1939, but reached the western world only after Orentreich’s 
important investigations, a report of which was published in 1959. Vallis gives a detailed account of the 
techniques, the indications and contra-indications and the possible complications. He describes as well as 
the punch grafts, the technique of the strip graft of which he has also had much experience. Coiffeman of 
Bogota contributes an account of square scalp grafts, Ray Elliot of Albany N.Y. describes the use of lateral 
scalp flaps, and Guy and Bernard Blanchard of Montreal write of their experience of a so-called ‘hairy scalp 
lift,’ a technique which involves resecting areas of bald scalp. 

This is a useful book, well produced and profusely illustrated and it is to be hoped it will encourage 
British and other plastic surgeons who have hesitated to become involved in a field in which so many 
unfortunate men have been exploited. Plastic surgery in the hands of a skilled surgeon has much to offer a 
carefully selected minority of patients with androgenetic alopecia. 


A.J.RookK 


Physics in Physiotherapy— Conference Report Series No. 35. Edited by M.F.DockEr (1982) The 
Hospital Physicists’ Association: 47 Belgrave Square, London swrx 8Qx. Pp. 42. Price £4.50. 


This small monograph is based on a series of nine papers given at a joint meeting of The Hospital 
Physicists’ Association and the Chartered Society of Physiotherapists in May 1980. It is a slim volume of 
only forty-two pages, and covers, in outline form, the rationale and use of various treatment procedures 
such as UV irradiation, infra-red and microwave, diathermy and ultra-sound. 

Many of the authors acknowledge the lack of objective measurements, so far as response is concerned, in 
many of the treatments discussed but in general the text is clear and concise and there is a particularly good 
section on UV irradiation. T'he book serves as a useful introduction to the theory and practice of the various 
electrophysical techniques that are now being commonly used in physiotherapy departments. However, as 
one of the contributors suggested, physiotherapists are going to have to become much more scientific in 
their evaluations—that something should just appear to work is no longer good enough. This small book is 
perhaps a useful first step. 


Jonn D. WILKINSON 
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Optoelectronics in Medicine: Proceedings of the sth International Congress, Laser 81. Edited by 
W.WAIDELICH (1982) Heidelberg: Springer. Pp. 239. Price DM 62. 


Lasers of all types are being used in a variety of cliniczl and research areas with improving efficacy. These 
proceedings are one part (the other being Optoelectronics in £ngineering) which together cover the Laser 
81 Optoelectronics Congress, the most recenz in a bieanial series, held in Munich. The Congress aims to 
promote the rapid exchange and discus: ion of ideas end findings: the speed with which the proceedings 
have become available is commendable. This very alacrity causes familiar problems—the number of 
typographical and grammatical errors is enlv just excusable 

Most workers in the field will find scmething here to stimulate or help them. Many of the technical 
papers, whilst describing techniques in an early stage of refinement, wil! give others the opportunity to 
evaluate and adapt, admirab:y fulfilling the Congress’ airas. There are disappointingly few clinically 
orientated papers and the anecdotal nature cf some vitiates their usefulness, as does the failure to give 
references to all exemplified work. However, most are up to standard and show that a great deal of thought 
and expertise are being devoted to the elinical applications of laser technology. 

With the exception of the irtroductior none of the rapers come from the United Kingdom or the United 
States. It would be nice to see work fr»m these countries included in the next International Congress 
Proceedings. This is a useful book whick should be rz2idlv assimilated by all those with an interest in laser 
radiation. 


N.P.]. WALKER 


Skin Surgery, Fifth Edition. Edited by E.EPsTEIN and E EPSTEIN, Jr. (1982) Springfield: Thomas. Pp. 
1241, 2 Vols. Price U.S. 8215.00 


The previous edition of this book was reviewed in this journal in 1977. The growth of the new 5th edition 
has paralleled the growth in dermatolegical surgery as a specialty. There are now 1241 pages in two 
volumes, compared with 839 in one volume, eighty-three authors compared with forty-three, but still only 
one from outside North America. Virtually all the techniques that one has heard of, together with a few that 
one has not, are well assessec, although sers are still semewhat left cut in the cold. 

Whatever views are held or the role of she dermate ogist in undertaking these procedures, this book has 
established itself quite righty as an irsaluzble star.dard sext, even if only to show what can be done 
elsewhere. The book is written to suit the dermatologist, the dermatologist with a leaning towards plastic 
surgery and also the surgeon or oncolog:st without dermatological training. 

The editors firmly state that their policy is not to produce a closely integrated account reflecting 
essentially their own views. Each author is given carte blanche to air his own views and it is left to the reader 
to shop around and decide which is the best way to deal witha particular clinical situation. The skills of the 
operators available are as yet more important then the techniques themselves. 

This new edition is timely and welcczae. 


R.H.CHAMPION 
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News and Notices 


Hair and Aesthetic Medicine, Rome, March 1983 


An international Symposium on ‘Hair and Aesthetic Medicine’ will be held in Rome on 24-26 March 1983, 
promoted by the International Union of Aesthetic Medicine. For further information, contact Dr 
L..Celleno, Foundation for Research in Dermatology, Largo A.Gemelli 8, 00168 Rome, Italy. 


Progress in Dermatological Diagnosis and Treatment, Brighton, April 1983 


A Symposium entitled ‘Progress in Dermatological Diagnosis and Treatment’ will take place from 14-16 
April 1983 at the Hotel Metropole, Brighton, in conjunction with a Meeting of the Dowling Club, with a 
Clinical Meeting at Brighton General Hospital on 16 April. Further details from Dr Patrick Hall-Smith, 
Brighton General Hospital, Brighton. 


Société de Recherche Dermatologique 


At the IVe Congrès de Recherche Dermatologique (Toulouse, France, 30 Sept-2 Oct 1982) the creation of 
the Société de Recherche Dermatologique was announced. 

The object of the Society is the promotion of scientific research into the skin and skin diseases. While the 
Society is mainly addressed to researchers in French-speaking countries, one of its aims is to foster 
international exchange and collaboration. 

The Committee is composed of President, A. Claudy; Secretary, D.Schmitt; Treasurer, J.P.Ortonne; 
Officers, J.L.Bonafé, L.Dubertret, J.J.Guilhou, Y.Jacques, G.Orth. 

Interested persons are invited to contact the Secretary: Clinique Dermatologique (Pavillon R), Hópital 
Edouard Herriot, 69374 Lyon Cédex 2, France. 


International Society of Tropical Dermatology, Amsterdam, June, 1983 


The International Society of Tropical Dermatology will hold a regional meeting in Amsterdam, The 
Netherlands, from 2-4 June 1983. For further information contact Professor E. van Dijk, Department of 
Dermatology, Free University Hospital, de Boelelaan 1117, 1007 MB Amsterdam, The Netherlands. 


Dermatopathology Foundation Course, Atlantic City, June 1983 


The eleventh annual Dermatopathology Foundation course in gross and microscopic pathology of the skin 
will be held in Atlantic City, New Jersey, on 13-17 June 1983. For further information contact: 
Dermatopathology Foundation, P.O. Box 377; Canton, MA 02021, U.S.A. 


Topics on Topicals, Cardiff, February, 1983 


An intensive seminar on topical therapy will be held in Cardiff on 17 and 18 February 1983. It is intended 
that the course will be of interest to clinical pharmacologists, dermatologists, cosmetic scientists, chemists 
and pharmacologists in industry. The emphasis will be on advances in formulation for topical therapy and 
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on the problems of penetratior and stability of topical p-eparstions. For further details apply to: Professor 
R.Marks, Department of Mecicine, Welsh National School ef Medicine, Heath Park, Cardiff, CF4 4XN. 


Dermatopathelogy Workshop, Worcester, Massachusetts, July 1983 


The sixth annual Dermatopataology Workshop will be heldon 28 and 29 July 1983 at the university of 
Massachusetts Medical Schoc:, Worcester, Massachusetts, U.S.A. 

The Workshop will include the study o 100-unknov'2 microsope slides cf inflammatory dermatoses and 
skin tumours. The faculty merabers include Drs J. Bhewan, Wilma F.Bergfeld and M.Taylor. For further 
information contact Jag Bhawan, A.D. (Course Director, Univ. Mass. Medical School, Worcester, 
Massachusetts, 01605 U.S.A. Telephone (617) 855~22 :2) 


Advanced Course ir Medical Misycolozy, London, April 1983 


The Institute of Dermatology is holding acourse in med:cal muycology, aimed principally at dermatologists 
and dermatologists in training. on 14-15 Apri! 1983. The topics to be considered will include the clinical 
and laboratory aspects of superficial mycoses, the immminolegy of fungal infection and other aspects of 
mycology, including histopathology, fungal allergy aad therapeutics. The course fee is £50. Further 
details from Dr R.J. Hay, Ins itute of Dermatology, S: Jeha’s Hospital for Diseases of the Skin, Lisle 
Street, London WC2H 7BJ. The clesing date for receipt of applications is 28 February 1983. 


Cutaneous Oncology Conference, The Hague, September 1983 


An International Conference cn Cu:aneeus Oncology will be held at the Hague, The Netherlands, on 
12-16 September 1983. Topies relating to skin cancer anc lymphoma will be discussed in lectures, 
workshops and seminars, with ‘ree cemmunications and poster sessions. For further information contact: 
Richard L. Dobson M.D., Depar:mer: of Dermatclogy. Medical University of South Carolina, 
Charleston, South Carolina, 24425 U.S.A. 


National Congress of the Italian Dermatology Society, Perugia, May 1983 


The 60th National Congress of he Italian Society of De-matolngy and Venereology will be held in Perugia 
on 12-14 May 1983. The closing dates for Abstracts and Posters is 28 February 1983. Further details from 
Congress Secretary, Italian Soc ety of Dermatology, Clirica Dermatologica Universita, Policlinico, 06100 
Perugia, Italy. 


‘Synalar’Cream dilutions 


- for mild to moderate 
ermatitis and eczema 


'Synalar Cream1 in 4and Synalar' Cream in10 













The suggestion that less severe 
forms of common dermatoses may JA 
respond satisfactorily and with fewer a 
problems to less potent topical steroid — 
formulations has prompted ICI to make 
available two dilutions of ‘Synalar’ 


‘Synalar’ Cream ! in 4 and ‘Synalar’ are, 
Cream in 10 (in 50g tubes) extend an p LER Ld 
already wide and well balanced range e 


and will be welcomed by those 
favouring greater precision in topical 
steroid therapy 


Synalar cream 


fluocinolone acetonide 


A wide, well-proven range 


Prescribin Notes Presentation: ‘Synalar Cream tin 4 and ! in 10 contain 000625% and 00025% wiw fluocinolone acetonide BP respectively 
Prescribing Notes. Administration: A small quantity of Synalar Cream dilution is applied two or three times daily Contraindications: Primary 
r bacteria; acne. rosacea, peri-oral dermatitis, assoc iated infections without ad nal anti infective cover Precautions: Both 
of treatment should be minimized during pregnancy L eroid therapy should be avoided Treatment 










skin infections caused by fungi. 






ong-term continuous topica! 















the amount applied and the len 

should be discontinued if un irable reactions are seen Side Effects: Extensive treatment can Full information is available from 

prod ocal atrophy and systemic effects; hypersensitivity reactions occur rarely Product Licence Impenal Chemic al Industries PLC 
No./Basic NHS Cost: ‘Synalar’ Cream ! in 4 0029/0151. £142 (50g tube} "Synalar Cream | in 0 Pharmaceuticals Division, Alderley House 


0029/0152: £1.35 (50g tube) Synalar’ is a trade mark Alderley Park, Macclestield, Cheshire SKO arr dbdbd 





Diseases of the Nails and 
their Clinical Management 


Edited by R. Baran MD, bead of Department of Dermatology, General Hospiial. Cannes, and 
R.P.R. Dawber, MA, MB ChB, FRCP, Cornsucent Dermatologist, Oxford Hospitals and 


Clinical Lecturer in Dermawlogy, Umversity of Oxford 





This important title will be an essential reference for all clinicians involved in the diagnosis and 
management of diseases of he nails. It presents a comprehensive account of the structure and 
function of the nails, and of the clinica! and therapeutic aspects of all nail disease. including 
surgical treatment where aporopriate. Chapters have been contributed by a team of authors of 
international renown and the book is lavishly illustrated with colour plates to assist in diagnosis. 


Contents: Embryology, anacomy and physiology R.P.R. Dawber; Physical signs R. Baran; 
Investigations R.P.R. Dawker; The nl in childhood and old age R. Baran; Fungal diseases R.J. 
Hay; The nail in dermatological diseas2 R. Baran: The nail m systemic disease D. Fenton and 
J.D. Wilkinson; Occupatiora! abnormalities and contact dermatitis R.J.G. Rycroft; Genetic 
abnormalities L. Juhlin; Surgical treatmencs tand sxin tumours) H. Bureau, E. Haneke and R. 
Baran; Cosmetics E. Braue~. 


Summer 1983. 500 pages, 300 illustrations (200 imcolour). About £48.00 


Blackwell Scientific Publications 











Essentials of 
Industrial Dermatology 


Edited by W.A.D. Griffiths MD, MRCP 
Consultant Dermatologist, St. John's Hosoitai for Diseases of the Skin and Senior Lecturer, Institute 
of Dermatology, London 


and D.S. Wilkinson FRCP 1 
Consultant Dermatologist, Wycombe Geverai Hospite? 





This compact handbook provides guidelines and sets oat basic principles in the field of industrial 
dermatology for doctors work:ng as full- er part-time factery-doctors, who may have little previous 
dermatological training. It wil also appeal to doctors workinz in public or community health, parti- 
cularly in the developing coun ries where dermatological problems are becoming increasingly 
apparent. The text includes line drawings end tables fo: easy reference. 

Contents: A national problem W.A_D. Griffitas; Indus:ria dermatitis today and its prevention 

D. Burrows; Constitutional skin diseases in industry J. Coweciil; Investigation of industrial dermati- 
tis C. Hindson; Soluble oils R. Rycroft; Hand 2czema i industry and the home R. Church; Chemi- 
cal acne D. Williamson; Princ-pies in derrcatiiis litigation P. Sursell; Conclusions and key points 
D.S. Wilkinson & W.A.D. Gr ffiths. 


Spring 1983. 150 pages, 20 illustrations. About £10.00 





Blackwell Scientific Publications 















NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice, However, the rapid development, during the past twenty years, of research 
` ot the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes signed 
editorials reviewing, primarily for the benefit of the clinician, advances in laboratory research, and also reviews of 
ent advances in such aspects of dermatology as contact dermatitis, therapeutics and drug reactions. Other 
ar features include book reviews, correspondence and society proceedings. The Journal is the official organ 
e British Association of Dermatologists and also of the Netherlands Association for Dermatology and 
eology, but it attracts contributions from all countries in which sound research is carried out, and its 
tion is equally international. ' 

ccepted become the copyright of the Journal. This Journal is covered by Current Contents, ISI] 
cience Citation Index and ASCA. 


Manuscripts should be sent to the Editor, Dr J.L.Burton, Dermatology Department, Bristol Royal Infirmary, 
Bristol BS2 8HW. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, 
and bear the title of the paper, name and address of each author, together with the name of the hospital laboratory 
or institution where the work has been carried out. The name and full postal address of the author who will be 
responsible for reading the proofs should be given on the first page. A duplicate copy, complete with figures, tables 
and references, should be sent, since in many cases two referees are consulted. The author should keep a carbon 
copy of his manuscript, The Editorial Board reserves the right to make literary corrections, 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldly names and should not be used at all unless the names occur 
frequently. In the title unusual abbreviations should be identified, in the introduction and discussion they should 
be used sparingly. Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) mi 
milligram(s) (107 ?g) mg second(s) s gravitational acceleration g 
microgram(s) (107g) ug cubic millimetre(s) mm? micrometre(s) um 
nanogram(s) (107?g) ng millimetre(s) mm per cent % 
picogram(s) (107!^g) pg millicurie(s) mCi isotopic mass number placed as '*!I 
hour(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbre- 
viations, A Guide for Biological and Medical Editors and Authors (1971) The Royal Society of Medicine, London, 


Illustrations should be referred to in the text as ‘Figs’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black ink on white paper on feint-ruled graph paper and should be about twice the size of the final 
reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accompanied 
by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be type- 
written on separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author's work should be referred to; exhaustive lists should be 
avoided. References should be made by giving the author's surname, with the year of publication in parentheses. 
When reference is made to a work by three authors, all names should be given when cited for the first time and 
thereafter only the first name adding er al., e.g. Blackett et al. (1952); for four or more authors, the first name 
followed by et al. should be used on all occasions. If several papers by the same author and from the same year 
are cited, a, b, c, etc., should be put after the year of publication, e.g. Blackett et al. (1952a) or Blackett et al. 
(1952a,b). All references should be brought together at the end of the paper in alphabetical order, References 
to articles and papers should mention: (1) name(s) followed by the initials of the author(s); (2) year of publication 
in parentheses; (3) títle of paper; (4) title of journal in full; (s) volume; (6) number of the first page of the 
article, Thus: CUNLIFFE, W.J. & SHUSTER, S. (1969) The rate of sebum excretion in man. British Journal of 
Dermatology, 81, 697. References to books and monographs should include: (1) author(s) or editor(s); (2) year of 
publication; (3) title; (4) edition, volume etc.; (5) page referred to; (6) publisher; (7) place. Thus: Beare, J.M. & 
WILSON JONES, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology (Ed. by A.J.Rook, D.S. Wilkinson 
and F,J.Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 
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SUMMARY 


Skin proteoglycan was demonstrated by an immunofluorescent technique using an antibody 
against bovine cartilage proteoglycan, after the cross-reactivity of human proteoglycan with the 
antiserum had been confirmed. Normal skin exhibited specific fluorescence mainly in the blood 
vessels as well as in the subepidermal area. The clinically uninvolved skin of systemic sclerosis 
(SS) revealed no features different from those of normal skin. However, the vascular 
proteoglycan deposition of early systemic sclerosis was later replaced by deposition between the 
collagen fibres, which appeared to progress centrifugally in parallel to the increase in the skin 
sclerosis, suggesting a vascular initiation of the skin lesion. Sclerotic skin was characterized by 
random deposition between the collagen fibres. Immunoelectron microscopic studies suggested 
that the random proteoglycan deposition reflected uncontrolled local accumulation of 
proteoglycan in the interfibrillar matrix around irregularly arranged collagen fibrils. 


_ Proteoglycan (PG) or PG monomer is composed of glycosaminoglycan (GAG) chains bound to 
a specific protein called ‘core protein’. The PG of cartilage is connected to a long chain of 
hyaluronic acid stabilized by link proteins (PG aggregates) (Hardingham & Muir, 1972; Hascall 
& Heinegard, 19742, b). There is evidence that PG may also exist in the skin (Miyamoto & 
Nagase, 1980). Using an electron microscope, Maeda, Ishikawa & Ohta (1981) observed a 
structure consisting of hyaluronic acid bound to PGs in the matrix of the skin. This structure 
resembled the PG aggregate observed by Rosenberg, Hellmann & Kleinschmidt (1975) in 
bovine cartilage. 

Systemic sclerosis (SS) is a connective tissue disease characterized by sclerotic fibrosis. The 
essential change inducing the skin sclerosis remains to be clarified. Increased PAS staining of 
the involved skin was first noted by Braun-Falco (1957). Biochemical analyses by Neldner, 

Correspondence: Dr H. Ishikawa, Department of Dermatology, School of Medicine, Gunma University, 
Showa-Machi, Maebashi, Japan. 
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Jones & Winkelmann (1965), Black, Bottoms & Shuster (1970) and Blumenkrantz, Ullman & 
Asboe-Hansen (1976) have disclosed diminishec cellagen or hydroxyproline content in the 
sclerotic skin, indicating either a comparative crease in non-collagenous components or a 
different chemical composition of the collagea in SS. Our previous electron microscopic 
investigation revealed an mcrease in Rutheniter c«d-positive granules around the collagen 
fibrils. We also induced skin sclerosis experimenm l7 with a heparin sulphate-like GAG isolated 
from the urine of patients with SS (Ishikawa e: el. 1975, 1978). These findings indicate the 
importance of the GAG or PGs in the pathoger esis of scleroderma. 

In the present study, we have attempted to deronstrate skin PG immunohistochemically in 
SS, and to follow any alteration as the disease pregresses. 


METH SOS 


Skin specimens were obtained from the extenso aspect of the forearm and the back of fifteen 
adult patients with SS (thirteen female) and wc classified into three stages: (1) clinically 
uninvolved (one specimen from the forearm, fowr specimens from the back); (2) moderately 
involved (seven specimens from the forearm, tour specimens from the back); (3) markedly 
involved (sclerotic) (seven specimens from the torcarm, two specimens from the back), as 
described previously (Ishikawa & Horiucii, 1975+. As controls, we used site-matched normal 
skin from adult females (four specimens from the ?»rcarm, two specimens from the back) as well 
as lesional skin from four patients with circumscr bed scleroderma (morphoea), and skin from 
two patients with scleroedema of Busehke and fourpacients with keloid. In addition, the lesional 
skin of a patient with lichen myxoecematosus wes used as a negative control, because faulty 
formation of PG in circumscribed myxoedema hes been described in a previous report (Maeda 
et al., 1981). The specimens were kept at — 80 iC until use. 


Demonstration of skin PG 

PG was isolated from bovine nasal cartilage by te method of Heinegard (1972). In summary, 
cartilage slices were extracted with 4 M guamdine hydrochloride in 0:05 M sodium acetate, pH 
5:8, containing protease inhibitors, and then were di«lysed against 0-05 M sodium acetate with 
the protease inhibitors. PGA) was isclated by Cs: density gradient centrifugation. A portion 
of the sample was further centrifuged in C«C! anc z ftzuanidine-H CI to separate PG monomers 
(A,-D,) from link protein. The PG preparations erc identified by chemical determinations of 
compositions and SDS polyacrylamide ge! electr=pheresis of PG, as well as by cellulose acetate 
membrane electrophoresis of the GAG comperen:. Chemical analysis of our PG sample 
corresponded to that of Heinegard /:972). GA. was composed exclusively of chondroitin 
sulphate. 

An antiserum to bovine cartilage PG was prepared according to a modified procedure of 
Wieslander & Heinegard (1979). Japanese wcite rabbits weighing about 2:5 kg were 
subcutaneously injected at many sites with ro mg of PG(A,). The antigen, dissolved in 1 ml of 
0:9", NaCl, was mixed with the same volume cz Freund’s complete adjuvant. Booster doses 
with 3 mg in 0-6 ml of 0-09°,, NaCl. mixed wta an equal volume of Freund’s incomplete 
adjuvant, were given 2 wecks later and then every second week until the antibody titre became 
constant. Antisera obtained from the ear venule were checked every 2 weeks against PG (A,), PG 
monomer and link protein by passive haemaggl.kin:tion test (Daniel, Weyand & Stavistsky, 
1963), using formalin-fixed human red celis (blood greup O, Rh positive) with ro ug antigen/ 10? 
cells. The maximum titre was obtained 5 month after the first immunization. The antiserum 
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reacted with A, or A,-D, up to a dilution of 1:6400. The antiserum reacted to a lesser extent with 
link protein. Hyaluronic acid (Seikagaku Kogyo, Japan), fibronectin (from human serum, 
Sigma, USA) and skin collagen (type I, III) failed to react with the antiserum. By the 
immunodiffusion technique, no precipitin line was observed between PG preparations and the 
antiserum. The antiserum was further purified by an affinity chromatographic technique, using 
CNBr-activated Sepharose 4B (Pharmacia, Sweden). 

Reactivity of human PG with the antiserum against bovine cartilage PG was examined using 
human cartilage and skin PG. For this purpose, human articular cartilage taken during 
orthopaedic surgery was used for the preparation of human cartilage PG in a manner similar to 
that for bovine cartilage PG. Skin PG was isolated from the normal-appearing skin resected at 
the operation for a malignant melanoma, after the procedure of Miyamoto & Nagase (1980). The 
GAG of skin PG obtained was composed of dermatan sulphate with a minimal amount of 
hyaluronic acid and a chondroitinase ABC-resistant GAG. Immunological reaction was 
examined by passive haemagglutination test. Erythrocytes sensitized to human cartilage or skin 
PG (10 ug/10? cells) reacted with the bovine cartilage PG antiserum diluted 1:3200. For 
immunofluorescent staining, 6-um-thick, air-dried, acetone-fixed cryostat sections were first 
incubated with either crude PG antiserum (dilution 1:80 or 1:160) or purified antibody (300 ug 
protein per ml in PBS) at 37°C for 30 min. After extensive washing with PBS, they were further 
incubated with FITC-labelled swine anti-rabbit IgG antiserum (Dakopatts Denmark, F/P ratio 
3:5), diluted 1:40, at 37°C for 30 min. The sections were again washed with PBS, embedded in 
glycerol, and observed with a Zeiss fluorescence microscope. 

The specificity of the staining was confirmed by the disappearance of the fluorescence in 
sections treated with anti-PG antiserum which had been previously adsorbed by human skin 
PG. As a control, normal rabbit serum instead of the anti-PG antiserum was used. 
Immunoelectron microscopic demonstration of the skin PG was carried out using an 
immunoperoxidase technique. Slices separated into 1 mm flakes were first fixed in periodate- 
lysine-paraformaldehyde (McLean & Nakane, 1974) for 3 h, rinsed in PBS overnight, and 
incubated in crude rabbit antiserum to bovine cartilage PG (diluted 1:20) for 12 h. Thereafter, 
they were rinsed in PBS overnight and incubated in horseradish peroxidase (HRP) conjugated 
swine antiserum to rabbit IgG (Dakopatts, dilution 1:20) for 12 h. After rinsing in PBS, the 
specimens were fixed in 2% glutaraldehyde in PBS for 1 h, and rinsed again in PBS. After 
incubation in Graham & Karnovsky medium, they were rinsed in PBS, and post-fixed in 1°% 
OsO, for 2 h. The above procedures were carried out at 4°C. After dehydration and embedding 
in epon, ultra-thin sections were observed under a JEOL JEM T8 electron microscope with and 
without uranyl acetate-lead staining. 


RESULTS 


In normal skin, specific fluorescence was seen in the subepidermal zone and in the blood vessels. 
Furthermore, there was a faint fluorescence between the collagen fibres. Clinically uninvolved 
skin of SS exhibited no evident alteration from normal (Fig. 1), but moderately involved skin 
demonstrated disseminated, fine granular PG deposits around the blood vessels. In markedly 
involved skin, randomly arranged PG deposits of a coarse granular form were scattered between 
the collagen fibres (Fig. 2), particularly in the lower layer of the corium (Fig. 3). Fluorescence in 
areas close to the blood vessels and in the subepidermal zone was rarely discernible in sclerotic 
skin. The lesion of circumscribed scleroderma (morphoea) showed staining features similar tó 
those of SS, although the fluorescence was more intense in the former. On the other hand, the 
lesional skin of scleroedema of Buschke showed thin linear PG deposition around the collagen 
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fibres (Fig. 3, insert). The keloid demonstrated fine granular PG deposits arranged regularly 
along the long axis of the collager fibres. Im the circumscribed myxoedema of lichen 
myxoedematosus, no fluorescence was visible. although the PG-specific fluorescence was 
observed in the periphery of the lesion between the collagen fibres 





FIGURE 1. Photomicrograph of uninvolved skin of sy: cerric sclerosis stained with anti-bovine cartilage 
proteoglycan antibody ( x 350). This staring pattern & mndistinguishable from that in the skin of normal 
individuals 

FIGURE 2. Photomicrograph of markedly involved ‘scleroti sk showing increased proteoglycan 


deposits between collagen fibres 35C 





FIGURE 3. Photomicrograph showing random ceposits af skin proteoglycan in the lower layer of sclerotic 
skin ( x 350). Insert shows proteoglycan deposits in sceroedema of Buschke | < 35¢ 
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FIGURE 4. Electron micrograph of sclerotic skin, exhibiting immunoperoxidase reaction products 
(arrows) attached to a thin filament. C = collagen fibril. No contrast staining with uranyl acetate-lead 
( x 64,000), 


HRP-positive granules indicating the ultrastructural localization of PG were abundant in the 
interfibrillar matrix around loosely-bundled collagen fibrils in the normal and lesional skin of 
SS. In compact collagen bundles, only the periphery was stained. The reaction products were 
attached to a thin filament, probably representing hyaluronic acid (Fig. 4). In addition, in the 
perivascular area of a specimen from the moderately involved skin of SS, a transition from this 
proteoglycan aggregate-like structure to a cross-banded structure was observed. 


DISCUSSION 


The fact that we had observed by electron microscopy a PG aggregate-like structure in human 
skin similar to that of bovine cartilage (Maeda er al. 1981) led us to find the skin PG in the 
present study, using an antibody to bovine cartilage PG. The currently demonstrated 
ultrastructural features of PG corresponded with those of ruthenium red staining in our 
previous report, and indicated the presence of PG aggregates. T'he chemical characterization of 
PG in the present study remains to be elucidated. 

The present investigation showed that PG deposits extended from the vascular area into the 
surrounding connective tissue with the progress of the skin change in SS. Gay et al. (1980) 
reported an increase in type V collagen, which exists around the blood vessels and in the 
subepidermal zone, as the initial change of this disease. The present result might provide 
additional evidence for the vascular initiation of skin lesion in SS. Furthermore, it seems 
noteworthy that the deposition of PG was random in the sclerotic skin of SS and morphoea. 
This PG distribution pattern definitely differed from that of either scleroedema of Buschke or 
keloid. In these diseases, PG deposits were regularly arranged between or around the collagen 
fibres. Since HRP-positive granules were observed in particular by electron microscopy in the 
surroundings of loosely-bundled collagen fibrils, random deposition may mean disturbance of 


262 M.Kitabatake. H.Isksbagza and H.Maeda 


collagen aggregation. Recently, Fleischmaier e: ef (138 1) described differing collagen synthetic 
activities of fibroblasts in the skin lesions of $5. depending upen the skin level biopsied. 
Uncontrolled local accumulation of both PG anc ecllagen, leading to disturbed collagen-PG 
interaction, might be responsible for the occurrence of skin sclerosis. 
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SUMMARY 


A case of haematoporphyrin-induced keloid is described in which immunofluorescence (IF) 
revealed antibodies eluted from circulating lymphoid cells directed against fibroblasts. The 
antibodies eluted belonged to the main Ig classes IgD and IgM and they did not bind 
complement im vitro. Their possible activity in stimulating fibroblasts is discussed. 


Cheloids result from excessive production of young collagen that follows injury to the skin. For 
instance, they may occur as a late consequence of intramuscular injection of haematoporphyrin, 
3 drug still in use as an antidepressant agent, which is able to produce phototoxic dermatitis, 
pigmentation and hypertrichosis. 

For a long time, tiny red-brown granules representing residual drug have been known to 
Occur in the dermis at the site of injection (Vilanova & Pinol, 1956). It was suggested that they 
stimulated fibroblasts in the surrounding skin although such a mechanism is not in keeping with 
more recent experimental evidence. In fact, fibroblasts cultured in a medium containing 

‘porphyrins and exposed to UV radiation have been shown to lose their capacity to proliferate 
(Schothorst, Suurmond & Ploem, 1977). In addition, their DNA synthesis has been shown to be 
strongly inhibited (Olmos & Ntuite, 1978). 

We report here the immunological findings in a case of haematoporphyrin-induced keloid and 

'propose a pathogenetic mechanism. 


CASE REPORT 


A woman aged 37 years was treated for 1 month with daily intramuscular injections of 
haematoporphyrin for depression. After sun-bathing she noticed erythema followed by 
blistering at the injection sites on her buttocks. Once the blisters had dried up the skin took on a 
red-brown colour and 4 months later a hard, stellate cheloidal scar was visible (Fig. 1). 
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FIGURE 1. Stellite cheleoda! scar 


MATERIALS ANP METHODS 


Immunofluorescence studies 

Direct (DIF) and indirect (IIF) immunofhuorescencz studies were performed on the patient's 

skin and on guinea-pig lip. In addition, antibodies eluted from circulating lymphoid cells were 

exposed to various substrates by IIF. They were: skim involved by the keloid, uninvolved skin 

immediately around the lesion, healthy skin from the centralateral site, and guinea-pig lip. 
The specimens were prepared and examined accord. ng to the technique described previously 

by Cormane, Szabo & Hauge (1970). 


(i) DIF studies. For the demonstration of tissue and cell-bound immunoglobulins (i.e. IgG, 
IgA, IgM, IgD and IgE) and C3 in the skin specimens, the following conjugates were used: GA 
Hu IgG/FITC* F/P ratio 1-35, working dilution we 1:60; RA Hu JgA/FITC* F/P ratio o:8, 
wd 1:40; GA Hu IgM/FITC* F/P ratio 2:8. wd 1: qp; SH Hu IgD FITC* F/P ratio 2:4 wd 
1:40 GA Hu IgE/FITC* F/P ratio 2:1, wd 1:40. HO Hu C,;/FITCT wd 1:60. 


(ii) IIF studies. The indirect immunoflucrescenc- technique was used on involved and 
uninvolved skin for the detection ef circulating znmbodies and antibodies eluted from 
circulating lymphoid cells (Cormane. Hamerlink * Nunzi, 1979). Species specificity was 
verified on guinea-pig lip. 


(ii) In vitro complement fixation tests. The method described by Jordon, Nordby & Milstein 
(1961) and detailed by Cormane et al. (1979) was used. 

A Leitz Orthoplan microscope with a Xenon W 30-751 lamp and a Leitz vertical illuminator 
were used. FITC fluorescence was detected by using the filter combination BG 38-KP 490 and 
secondary filter OG 515. 


* Nordic Immunological Laboratories, Tilburg, The Netherlands 
t Kallestad Laboratories, Chaska, MN, USA. 
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RESULTS 


Direct and indirect immunofluorescence with serum gave negative results in both involved and 
uninvolved skin. In contrast, indirect immunofluorescence with antibodies eluted for circulat- 
ing lymphoid cells showed a homogeneous pattern of IgD, directed against fibroblasts in both 
the involved and uninvolved skin (Fig. 2). In the lesion and in the skin immediately around it 
IgD and IgM directed against the epidermal nuclei were also found. Such IgD reacted also with 
epidermal and perimysial nuclei of guinea-pig lip and therefore cannot be considered as species 
specific. In addition, they did not bind complement im vitro using guinea-pig lip as substrate. 





FIGURE 2. Cryostat section of involved skin. The section was incubated with antibodies eluted from 
circulating lymphoid cells of the patient and subsequently with SH Hu IgD/FITC. Note that IgD present 
in the eluate is reactive to epidermal cells and fibroblasts in the upper dermis 


DISCUSSION 


In our patient, circulating lymphoid cells were shown to bear IgD that reacted in vitro with 
fibroblasts of both involved and uninvolved skin. This finding has been confirmed by Janssen 
de Limpens & Cormane (1983). 

IgD antibodies may be simply an epiphenomenon without functional relevance for the in situ 
production of the disease. Alternatively, one can speculate that the residual haematoporphyrin 
granules at the injection site, through the concomitant generation of IgD antibodies and the UV 
action, can enhance the synthesis of collagen locally by fibroblasts. The latter hypothesis, 
though attractive, would need to be confirmed by in vitro experiments. 
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SUMMARY 


Immunofluorescence staining of exposed skin from patients with erythropoietic protoporphyria 
(EPP) with antibodies to serum amyloid P component (SAP) and to fibronectin produced 
striking fluorescence of abnormal vascular structures in the upper dermis. An appearance of 
linear fluorescence along the dermo-epidermal junction with anti-SAP was the result of 
confluent staining of papillary oxytalan fibres. Amyloid P component (AP) was localized in 
ultrastructural immunoperoxidase studies to the peripheral (abluminal) regions of thickened 
dermal vessel walls, the site of maximum concentration of an amorphous matrix containing 
microfibrillar structures; antibodies to SAP did not bind to leaflets of the reduplicated vascular 
basal lamina. The characteristic thickening and reduplication of blood vessel walls seen with the 
electron microscope in EPP therefore involves increased local deposition of both AP and 
fibronectin. 


Examination of skin biopsies from light-exposed areas in erythropoietic protoporphyria (EPP) 
reveals the characteristic deposition of periodic-acid Schiff (PAS)-positive amorphous hyaline 
material in and around the walls of upper dermal blood vessels (Peterka, Fusaro & Goltz, 1965; 
Ryan, 1966; Rimington et al., 1967; Ryan & Madill, 1968; Anton-Lamprecht & Meyer, 1970; 
Epstein, Tuffanelli & Epstein, 1973). Ultrastructural studies of EPP have shown that the 
hyaline thickening of vascular walls is the result of multiple concentric reduplication of the 
vascular basal lamina and the presence of a finely fibrillar material permeating and surrounding 
the vessel wall (Ryan & Madill, 1968; Anton-Lamprecht & Meyer, 1970; Epstein et al., 1973; 


T Present address: Dermatology Branch, National Cancer Institute, Bethesda, Maryland 20205, U.S.A. 
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Nonaka et al., 1975; Gschnait, Wolff & Konrac, 1975; Kint & de Weert, 1978). T he formation of 
the new vascular basement membrane layers involves :sedeposition of increased amounts of the 
major structural proteins type iV collagen and laminin which are consituents of normal 
basement membrane matrices (Wick, Hónigsmazn & Timpl, 1979). Amyloid P component 
(AP), a glycoprotein found in deposits of all forras o? amyloid (Cathcart, Skinner & Cohen, 
1971; Westermark, Skinner & Cohen, 1975; Shirabarza, Skinner & Cohen, 1980), has recently 
been reported not only to be identical to the normal plasma protein, serum amyloid P 
component (SAP) (Pepys et al., 1977; Skinner er al. 1a 30, but also to be an integral consitituent 
of normal human glomerular basement membranetD vck er al, 1980) and of normal elastic fibre 
microfibrils (Breathnach et al., 1981a,b, 1982a). Fizrocectin is a major connective tissue protein 
which is widely distributed in normal human tissuzs (Écuoslahti, Engvall & Hayman, 1981) and 
is also present in vascular and other basement membranes (Stenman & Vaheri, 1978; Fyrand, 
1979; Couchman et al., 1979). Aggregated SAP bieds tbronectin selectively zn vitro (de Beer et 
al., 1981). We have therefore investigazed the distribasien of AP and of fibronectin in exposed 
skin of patients with EPP. 





METHODS 

Skin biopsy material studied 

Skin biopsies were obtained from ter patents with EPP in whom the diagnosis had been 
established on clinical and biochemica: criteri, and were taken from the dorsum of the hand 
overlying the knuckles. Tissue was either snap-frozen immediately for immunofluorescence, or 
was cut up into blocks and fixed for ro min at 4 C in 3", wv paraformaldehyde in 
phosphate-buffered saline pH 7:4 (PBS) containing 5-5*,, w/v sucrose for immunoperoxidase 
studies. The blocks of fixed tissue were washed in two ckanges of PBS/sucrose at 4°C for 5 h, and 
were then snap-frozen. 


Immunohistochemical studies 

Human SAP (Pepys et al., 1977) and fibrenectin (Vuento & Vaheri, 1979) were isolated by 
established techniques. Cryostat sections 4 am thiex cf fresh unfixed skin biopsy material were 
stained with fluorescein-conjugated (FITC) rabbit anz -human SAP and anti-human fibronec- 
tin (Breathnach er al., 1981a). Control sections were stained with FITC-anti-SAP and 
FITC-anti-fibronectin which had been preabsorbzd with isolated pure SAP and fibronectin 
respectively. Cryostat sections 4 som and 15 m thick of fixed skin were stained with horseradish 
peroxidase-conjugated sheep anti-human SAP a= previously described (Breathnach et al., 
1981b, 1982a). Control sections were incukated with seroxidase-comjugated anti-SAP which 
had been preabsorbed with isolated pure SAP. The peroxidase activity of bound conjugate was 
detected histochemically by incubation with 3:3 ciananobenzidine (BDH Chemicals, Poole, 
Dorset) and hydrogen peroxide (Graham & Karnoasky, 1966). The 15 um sections were 
postfixed in osmium tetroxide and processed fer electron microscopy (Breathnach et al., 1981b, 
1982a). Ultrathin sections were counterstained wh uranyl! acetate and lead citrate and were 
examined in an AEI-801 transmission electron micrcszope. 


EESULT* 


Immunofluorescence and light microscopy 
Immunofluorescence staining with anti-SAP and with anti-fibronectin antibodies of exposed 
skin from patients with EPP produced bright specific linear fluorescence of elongated, 
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FIGURE I. Immunofluorescence staining of EPP with anti-SAP. There is bright specific fluorescence of 
greatly thickened blood vessel walls in the papillary dermis. An appearance of linear BMZ fluorescence is 
the result of confluent staining of oxytalan fibres. E — epidermis. ( x 252 





FIGURE 2. Immunofluorescence staining of EPP with anti-SAP. Under higher power, the linear BMZ 
band is seen as a lower ramifying plexus of oxytalan fibres which connects with a fainter upper line of 
fluorescence (arrowed). BV — blood vessel. ( x 479 
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FIGURE 3. Immunofluorescence staining of EPP with za: i-fioronectin. There is specific fluorescence of 
thickened blood vessel walls in the papillary Germis ax in a linear band-like pattern along the BMZ 
E = epidermis. ( x 249 





FIGURE 4. Immunoperoxidase staining of EPP with Xx ?-anti-SA?, Specific staining of thickened 


vascular walls and oxytalan fibres in the papilary d s (2) is inhibited by preabsorption of the 
HRP-anti-SAP with isolated pure SAP (bs. Staining is m t intense at the peripheral (abluminal) borders 
of the vascular structures. E = epidermis 313 
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convoluted, greatly thickened blood vessel walls in the papillary and upper reticular dermis 
(Figs 1-3), which was inhibited completely by preabsorption of the fluors with pure SAP or 
fibronectin. There was in addition specific staining of dermal elastic tissue fibres with anti-SAP, 
and linear dermo-epidermal junction zone and reticular upper dermal fluorescence with 
anti-fibronectin, as in normal skin. An appearance of linear dermo-epidermal basement 
membrane zone (BMZ) fluorescence with anti-SAP was a constant finding in EPP, and was the 
result of confluent staining of a ramifying plexus of fine oxytalan fibres in this region (Fig. 2). In 
places the linear band of fluorescence seemed to separate into two distinct layers, interconnected 
by a network of fine fibres. A similar pattern of staining with anti-SAP in EPP was observed in 
immunoperoxidase studies; specific staining was again inhibited by preabsorption of the reagent 
with pure SAP (Fig. 4). Although staining of the abnormal vascular structures was sometimes 
homogeneous, the density of staining was often most intense at their peripheral (abluminal) 
borders, the central areas remaining relatively clear of staining. 


Electron microscopy 

Ultrastructure examination of skin from patients with EPP revealed the presence of many 
abnormal structures in the papillary and upper reticular dermis (Fig. 5). These were usually 
recognizable as being of vascular origin, despite the necessarily incomplete tissue fixation 
achieved in order to preserve the antigenicity of AP; whilst the cytoplasm of endothelial cells and 
pericytes was severely disrupted or absent, the nuclei of these cells were usually intact. 
Endothelial cell remnants were surrounded by an area of multiple concentric reduplication of 
the leaflets of the basal lamina. Peripheral to the basal laminar area was a zone of amorphous 
matrix containing microfibrillar structures and scattered randomly-orientated collagen fibres. 
Ultrastructural immunoperoxidase staining of EPP with anti-SAP confirmed specific binding 
of the peroxidase-conjugated antiserum to the walls of upper dermal blood vessels (Fig. 6). 


vs 


, 







specific staining in this inhibition control in which the HRP-anti-SAP was preabsorbed with isolat 
SAP. A zone of concentric reduplication of the basal lamina (BL) surrounding an endothelial 
merges peripherally with an area of collagen fibres (C) and microfibrils embedded in an amorphous 
(A). Bar = 5 um. ( x 2800). 
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FIGURE 6. Immunoperoxidase staining of EPP with HE ?-2nti- SAP. Transverse section of a papillary 
blood vessel showing concentric reduplication of the b. sal amina (BL) surrounding an endothelial cell 
(E). Specific staining is confined to the periphery of te vessel wall Leaflets of the basal lamina and 
adjacent collagen fibres (C) are not stained. Bar =5 um ( « 259). 


Staining was confined to the periphera! (ablumina } areas of the blood vessel walls correspond- 
ing to the region of greatest concentration of the ar-orpheus matrix containing microfibrils and 
collagen fibres. Leaflets of the redupliceted basal la ins end collagen fibres outside the confines 
of the vessel walls were not stained. Specific stair-mg woth arti-SAP was observed in a linear 
pattern around certain blood vessels in the deep ret cu ar dermis at the site of the external elastic 
lamina, and was also noted in association with elast > fibre microfibrils throughout the dermis as 
in normal skin. 


DISCUSSION 


Sunlight or long wave ultraviolet light (UVA) irediation ef the skin of patients with EPP 
(Gschnait et al., 1975) and of mice with griseoful~in-mduced protoporphyria (Konrad er al., 
1975) results in extensive damage to derma! vascu ar endothelial cells, leakage of intravascular 
contents, and accumulation of amorphous feamy m atena in the subendothelial area. The exact 
mechanism of the vascular damage is uncertain although interactions between protopor- 
phyrins, UVA, lysosomes (Allison, Magnus & Yo me. 1966) and/or complement components 
(Lim & Gigli, 1981) have been postulated. Repeatzd UVA exposure is followed by concentric 
reduplication of the vascular basal lamina and the appearance of a finely fibrillar substance 
permeating and surrounding thickened vessel walls Ryan & Madill, 1968; Anton-Lamprecht & 
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Meyer, 1970; Epstein et al., 1973; Nonaka et al., 1975; Gschnait et al., 1975; Kint & de Weert, 
1978; Hónigsmann et al., 1976). The present study has shown that this characteristic thickening 
and reduplication of blood vessel walls in EPP involves local deposition of AP and fibronectin, in 
addition to that of type IV collagen and laminin as reported elsewhere (Wick et al., 1979). 

Immunofluorescence staining with anti-SAP of exposed skin in EPP revealed confluent 
fluorescence of a ramifying plexus of oxytalan fibres along the dermo-epidermal junction. 
Similar continuous dermo-epidermal BMZ fluorescence with anti-SAP is present in exposed 
lesional skin of patients with discoid lupus erythematosus (LE) (Breathnach et al., 1982b) but is 
not found in normal skin (Breathnach e: al., 19812). An increase in the number of oxytalan fibres 
may therefore contribute to the thickening of the PAS-positive light-microscopic basement 
membrane seen in EPP and LE, and which ultrastructurally is composed of the sub-basal lamina 
fibrous zone (Briggaman & Wheeler, 1975). A faint linear band of fluorescence above and 
connecting with the plexus of oxytalan fibres may have represented the termination of these 
fibres along the basal lamina, into which they are inserted (Kobayasi, 1968; Briggaman & 
Wheeler, 1975; Cotta-Pereira, Guerra Rodrigo & Bittencourt-Sampaio, 1976). 

Fibronectin is a normal constituent of all vascular basement membranes (Stenman & Vaheri, 
1978; Fyrand, 1979; Couchman et al., 1979; Ruoslahti ez al., 1981) and might accordingly be 
expected to be found in increased quantities in reduplicated vascular basement membranes in 
EPP. AP, however, is not normally present in basement membranes of cutaneous blood vessels 
(Breathnach er al., 1981b, 19822). AP was localized in immuno-electron microscopic studies to 
the peripheral (abluminal) regions of thickened vascular walls in EPP, and was not detected in 
association with leaflets of the reduplicated basal lamina. The area of staining with anti-SAP 
corresponded to the region of maximum concentration of an amorphous matrix containing 
randomly orientated collagen fibres and microfibrillar material. Collagen fibres do not bind 
antibodies to SAP (Breathnach er al., 1981b, 1982a). The presence of microfibrillar material 
permeating the walls of dermal blood vessels is a characteristic feature of the histology of EPP 
(Ryan & Madill, 1968; Anton-Lamprecht & Meyer, 1970; Epstein et al., 1973; Nonaka et al., 
1975; Gschnait et al., 1975; Kint & de Weert, 1978). The specific staining of thickened vascular 
walls with anti-SAP observed in EPP may have been associated with this microfibrillar material, 
as AP is specifically associated with microfibrils in normal human elastic tissue (Breathnach et 
al., 1981b, 19822). 

At present it is not clear whether the AP and fibronectin in the abnormal vessel walls are 
derived from SAP and plasma fibronectin which have leaked from the intravascular 
compartment, or whether they have been synthesized locally by fibroblasts and/or vascular 
endothelial cells (Spark et al., 1978; Yamada & Weston, 1974; Jaffe & Mosher, 1978) in response 
to repeated episodes of protoporphyrin-mediated photochemical injury. 
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SUMMARY 


Lichen amyloidosus (LA) and macular amyloidosis (MA) are two forms of localized cutaneous 
amyloidosis in which the amyloid occurs as larger and smaller deposits respectively in the 
papillary dermis. The histogenesis of the amyloid of these conditions is unknown. By using an 
indirect immunofluorescence technique we showed that LA and MA do not react with 
antibodies against different previously characterized amyloid fibril proteins. These results 
indicate that the amyloid of LA and MA is different from other known types of amyloid. Protein 
AP, which was demonstrated in amyloid of MA and LA, is known to be present in all forms of 
amyloid and is of unknown significance. Antiserum against keratin did not react with the larger 
homogeneous amyloid bodies, but showed a weak reaction with some small deposits. 
Histochemical staining failed to show keratin in any of the tissues containing LA or MA. 


In primary, myeloma-associated and secondary systemic amyloidosis, skin involvement is 
common (Brownstein & Helwig, 1970; Schilder, 1909; Symmers, 1956; Westermark, 1972). In 
addition, there are several different forms of localized amyloidosis of the skin, of which lichen 
amyloidosus (LA) and macular amyloidosis (MA) are the most common. Several authors have 
described both forms in the same patient, suggesting that they may be variants of one disease 
(Bedi & Datta, 1979; Brownstein & Hashimoto, 1972; Toribro et al., 1975). LA is most often 
found as small greyish-brown hyperkeratotic papules on the front of the shins. Histologically, 


Abbreviations: LA, lichen amyloidosus; MA, macular amyloidosis; AP, amyloid P-component [Amyloid protein 
nomenclature accepted at the Third International Symposium on Amyloidosis, Povoa de Varzim, Portugal, September, 
1979 (Benditt et al., 1980).]; AA, amyloid fibril protein A; AL, immunoglobulin light chain amyloid fibril protein; 
AALAAIV, AZVI, immunoglobulin light chain amyloid fibril proteins of the ÀI, 4IV and AVI subgroups; AE; amyloid 
fibril protein from medullary carcinoma of the thyroid; ASc,, amyloid fibril protein from senile cardiac amyloid; AD, 
amyloid fibril protein from localized cutaneous amyloid (not identified). 


Correspondence: Dr Per Westermark, Department of Pathology, University of Uppsala, P.O. Box 553, S-751 22 
Uppsala, Sweden. 
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there is hyperkeratosis and acanthosis, and amvlo 4 cepesirs are found in the papillary dermis. 
MA presents with discrete brownish macu:es, com voniy found around the neck and between 
the scapulae. Epidermal changes are minimal, ard small amyloid deposits are present in the 
dermal papillae. The pathogenesis of LA and MZ x <i obscure. Some authors ‘Black, 1971; 
Black & Heather, 1972; Black & Wilson Jones, 197%: Hashimoto & Kabayasi, 1980; Kumakiri & 
Hashimoto, 1979) have postulated that epidermis ~Liys an important role, while others (Ebner, 
1968; Hashimoto & Brownstein, 1972; Hashimoto & Onn. 1971) have suggested that dermal 
fibroblasts are involved in the amyloid production. Melanocytes have also been implicated in the 
pathogenesis of LA and MA (Westermark, 1979) 

We have now studied the nature of the amyloid i1 LA and MA bv indirect immunofluores- 
cence, using antibodies to previously charzcterizez amyloid fibril proteins. Since it has been 
suggested that the amyloid of LA and MA is pactidly derived from keratin (Kumakiri & 
Hashimoto, 1979; Maeda et al., 1982; Masu, Hosckawa & Seis, 1981), we have also performed 
histochemical and immunochemical studies for <eratin. Finally, the presence of different 
immunoglobulins, C3 and amyloid P-component :prciein AP) has been demonstrated. 








METHOZt 


We investigated skin specimens from eight patievs with LA, three with MA and one with 
clinical and histological findings suggesting both LA and MA (Table 1). Several punch biopsies 
of affected skin were performed on each patient aader local anaesthesia. Some tissues were 
washed overnight in cold o:15 M phosphate-bu f:red saline (PBS), pH 7-2, before being 
embedded. The biopsy specimens were then eithe: snap-frozen or embedded in paraffin by the 
method of Sainte-Marie (1962). After deparaffination, s-7 jum sections were fixed in 
methanol-acetone (1:1), rinsed in PBS and incubated in a moist chamber with the different 
antisera in dilutions of 1: 16 and 1:32. Normal rab'zi: serum wes used as a control. The sections 
were then washed thoroughly with PBS and covered with fluorescein-conjugated (FIT C) swine 
anti-rabbit antiserum (1:32). The slides were againwashed and mounted in PBS-glycerol under 


TABLE I. Clinical data on patients with liden amyloidesus (LA) and macular 
amyloidosis (MA) 




















Type of Country of 
Patients amyloidosis Sex Age i origin 
I LA Male 56 Shins Sweden 
2 LA Female 48 Shins, :ppecasms Sweden 
3 LA Female 33 Shins Sweden 
4 MA-LA Female 23 Neck, ches: :abdoraer: (MA:. 
Pubic region (LA? Sweden 
5 MA Female 67 Neck, benween shoukier blades Sweden 
6 MA Female 63  Berweez shoulder siades Sweden 
7 MA Male $2 Bewees -houlder slades Sweden 
8 LA Male 41 Skins USA 
9 LA Female 71 Arms, ke ween shoulder blades USA 
10 LA aS — Skins Taiwan 
I1 LA — — Skins Taiwan 


12 LA — — Shins Taiwan 
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a coverslip. All washings and incubations were carried out at room temperature for 30 min. The 
tissues were examined within one hour or stored in the dark at 4 C until the next day. The 
fluorescence Congo red method (Cornwell et al., 1982) was used for some tissues. 

Rabbit antibodies to IgA, IgM, IgG and C3 (DAKO Immunoglobulins, Copenhagen, 
Denmark) were used. Antiserum to protein AP was a gift from Dr. M. Skinner, Boston or was 
purchased from Atlantic Antibodies. Antiserum to human keratin from stratum corneum, 
purified according to Sun and Green (1979), was raised in rabbits. Anti-keratin antiserum was 
also kindly provided by Dr T. Sun. Previously characterized rabbit antisera to amyloid fibril 
protein AA, AAI, AAIV, AVI, AE, and ASc, (Cornwell et al., 1977 and 1978) were also used. 
Keratin was also identified by the Ayoub-Shklar histochemical method (Luna, 1968). 


RESULTS 


In all biopsies, amyloid deposits were limited to the papillary dermis. In LA large lumps, which 
sometimes distended the papillae, dominated (Fig. 1). The amyloid in MA consisted of groups 
of small, faceted bodies intermingled with pigment-containing cells (Fig. 2). Such small bodies 
were also found together with larger deposits in the patient with both LA and MA and in one 
patient with LA (RM). The amyloid showed a typical green birefringence between crossed 
polars. 

In all patients with LA and MA, the amyloid reacted with antisera to IgG, IgA, IgM and C3 
(Fig. 3). Anti-IgM and anti-C3 antisera gave a brighter fluorescence pattern than anti-IgA and 





Sas : r , E V : 
° "e os ge ' Kot v Quah he 
Tos m oF ^ ed s ^r, Ld EI y- : p TN ‘ h et 
FIGURE I. Lichen amyloidosus. The papillary dermis contains heavy deposits of amyloid (A) (Van Gieson 
stain, x 295). 
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FIGURE 2. Macular amyloidosis. Small amyloid bodies A are seen in the papillary dermis (Van Gieson 
stain, x 880). 


anti-IgG antisera. The fluorescence was mot hor »g2neous but was often more intense at the 
periphery of the individual amyloid deposits. In ore case (GS), there was a reaction of the 
basement membrane zone with the anti-IgM antserum. 

The reaction of anti-protein AP with amyloid of LA and MA universally resulted in a brighter 
and more homogeneous fluorescence pattern than that observed with the antisera to the 
immunoglobulins. In the dermis, elastin fluoresced ntensively. There was no reaction of the 
amyloid with antisera to amyloid fibril proteins o the AA, AL, AE, or ASc, type. 

The anti-keratin antiserum resulted in a bright 3uorescence of all portions of the epidermis 
except the stratum corneum, which reacted weak y cr strongly in small areas. The antiserum 
also reacted with the different adnexae. This pattern was found in both normal healthy controls 
and in patients with LA and MA. The larger home zencous amyloid deposits of LA and most of 
the small amyloid bodies of MA did not flucresce & all (Figs 4 and 5), but several of the smaller 
deposits in both LA and MA showec weak peripheral fluerescence (Fig. 6). There was no 
difference whether paraffin sections or frozen sectiens were used, and both anti-keratin antisera 
gave identical results. All controls were negative ir the dermis. The weak amyloid fluorescence 
was seen most readily in tissues which were not washed in PBS. The unwashed tissues, however, 
demonstrated a similar fluorescence patterm when stained with normal rabbit serum. 

Histochemical staining of washed and ur washe- specimens of tissue containing LA or MA 
failed to show evidence of keratin in amyloic deposits although stratum corneum and epidermis 
reacted positively. 
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FIGURE 3. Lichen amyloidosus. Immunofluorescence reaction of anti IgG with amyloid deposits (A) 
x 647). 


DISCUSSION 


Amyloid substance is composed predominantly of fibrils which are polymers of proteins in a 
fj-pleated sheet conformation (Eanes & Glenner, 1968). Four different groups of amyloid fibril 
proteins have been characterized to date by amino acid sequence analysis: protein AA in 
systemic secondary amyloidosis (Benditt er al., 1971); homogeneous immunoglobulin light 
chains or fragments thereof (protein AL) in primary and myeloma-associated systemic 
amyloidosis (Glenner et al., 1971); prealbumin-related protein ASc, in ‘senile’ cardiac 
amyloidosis (Sletten, Westermark & Natvig, 1980); and hormone-derived proteins (including 
AE,) in amyloid of endocrine organs (Sletten, Westermark & Natvig, 1976). In the present 
study, we tested antisera to the amyloid fibril proteins AA, AL, AE, and ASc; without any 
reaction. These results suggest that the amyloid of LA and MA is different from any type of 
amyloid heretofore described and may contain a distinctive protein, tentatively designated AD 
Benditt et al., 1980). 

The nature of protein AD is unknown. It has been proposed that the amyloid in LA and MA is 
derived from keratin (Kumakiri & Hashimoto, 1979). Masu er al. (1981) reported that an 
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FIGURE 4. Lichen amyloidosus. Ir 
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FIGURE 5. Macular amyloidosis 
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FIGURE 6. Macular amyloidosis. A possible weak reaction of amyloid with anti-keratin is shown in this 
immunofluorescence micrograph ( x 875). 


anti-keratin antiserum reacted with the amyloid in LA. In contrast, we found that the larger 
deposits of amyloid in LA were completely negative in immunofluorescence with this 
antiserum, while some small amyloid deposits, resembling Civatte bodies were slightly positive. 
Additionally, histochemical stains for LA and MA failed to demonstrate amyloid-associated 
keratin irrespective of the method of preparing, fixing or embedding the tissues. These 
discrepancies are difficult to interpret, and the role of keratin in the structure or formation of 
amyloid may require the extraction of sufficient amyloid for direct biochemical studies. 

Protein AP is a normal plasma protein of the x-globulin type, the function of which is 
unknown (Pepys et al., 1980). It has previously been found in all types of human amyloid 
studied and the localized amyloid of the skin does not appear to be an exception (Breathnach et 
al., 1981b; Westermark er al., 1981). Whether protein AP is absorbed in amyloid non-specifi- 
cally or plays a role in the formation of amyloid fibrils is unknown (Pepys et al., 1980). The 
reaction of antiprotein AP antiserum with elastin noted here and previously (Breathnach er al., 
1981b, Westermark er a/., 1981) depends on an immunospecific binding of the antibodies to the 
peripheral microfibrillar mantle of elastic fibres in the skin (Breathnach et al., 19812). 

Previous studies have revealed the presence of immunoglobulins and C3 in the amyloid of LA 
and MA (Haberman & Montenegro, 1980; MacDonald, Black & Ramnarain, 1977; MacDonald, 
Fergin & Black, 1980) as well as in other amyloid substances (Husby & Natvig, 1972; Renu et al., 
1980). These immunoglobulins are, however, not thought to constitute an integral part of the 
amyloid fibril, but are probably associated with it by non-specific absorption. This conclusion is 
supported by the findings of MacDonald er a/. who reported that the immunoglobulins could be 
removed by washing without changing the histochemical reaction of the amyloid (MacDonald et 
al., 1980). 
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SUMMARY 


Direct immunofluorescence was done in fifty-one cases of pyoderma gangrenosum. Biopsy 
specimens were taken from the peripheral erythematous zone of the lesion. In thirty-one cases 
(61?4), there was positive immunofluorescence, with perivascular deposition of immune 
reactants being the most frequent pattern (twenty-seven cases). These findings support a 
vasculitic pathogenesis of pyoderma gangrenosum. 


Pyoderma gangrenosum was described as a clinical entity more than 50 years ago (Brunsting, 
Goeckerman & O'Leary, 1930), but its cause remains obscure. It is often associated with other 
diseases, especially bowel disorders (Perry, 1969; Greenstein, Janowitz & Sachar, 1976), 
arthritis (Stolman et al., 1975; Holt et al., 1980), abnormalities of the serum proteins (Jablonska, 
Stachow & Dabrowska, 1967; Powell etal., 1983), blood dyscrasias (Perry & Winkelmann, 1972; 
Callen, Dubin & Gehrke, 1977), and chronic active hepatitis (Byrne, Hewitt & Summerly, 
1976). 

Several studies have shown disordered immune responses in patients with pyoderma 
gangrenosum (Delescluse, de Bast & Achten, 1972; Lazarus et al., 1972; Miller & Dooley, 1973; 
Brandt et al., 1977; Clayton, 1977), mainly defective cell-mediated immunity but also impaired 
phagocytosis by neutrophils. Histopathological examination may show a non-specific pattern of 
abscess formation, but evidence of vasculitis may be seen (Bishopric & Bracken, 1964; Samitz, 
Dana & Rosenberg, 1970; Thompson et al., 1973; Dantzig, 1975; Stolman et al., 1975), 
especially if the biopsy specimen is taken from the advancing erythematous border, where 
endothelial swelling of the vessels with fibrinoid necrosis and perivascular lymphocytic 
infiltrate is seen in more than 80°, of cases (Schroeter & Su, 1980). Immunofluorescence studies 
of biopsied material have been mainly in the form of case reports. Often the exact biopsy site in 
relation to the lesion of pyoderma gangrenosum was not specified, and the results have been 
negative in most cases. 

Correspondence: Dr F.C. Powell, c/o Section of Publications, Mayo Clinic, 200 First Street SW, Rochester, MN 
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We examined fifty-one patients with pyoderma gengrenosum, with biopsy specimens taken 
from a specific site, to determine whether there was any consistent pattern of immunofluores- 
cence in this disease. 


METHEBS 


Direct immunofluorescence was done in ££-y-onecases cf pyoderma gangrenosum. In each case, 
pyoderma gangrenosum was diagnosed en the besis af clinical fincings of a chronic ulcerated 
area with a mucopurulent base and a viciaceous imdermined edge surrounded by a zone of 
erythema. Multiple biopsy specimens were texem for histopathological examination and 
cultures for fungus, tuberculosis, and atypical mycobacterium were performed. A single biopsy 
specimen for direct immunofluorescence was obta:ned in thirty-five cases and multiple biopsy 
specimens in sixteen. The biopsy technique used “or direct immunofluorescence study involved 
a 4-mm punch biopsy of the peripheral erytheratous zone surreunding the ulcer. Biopsy 
specimens taken from the lower leg of chatty healthy volunteers served as controls. Tissue was 
frozen immediately in liquid nitrogen, and wiztim 48 h, frozen sections were stained for 
immunoreactants with fluorescein-conjugated goat.antibody to human IgG, IgM, IgA, C3, and 
fibrin by a previously described technique (Beutaer, Chorzelski & Jordon, 1970). Conjugates 
were obtained from Behring Laborateries (arti-igG, arti-IgM, anti-IgA) and Hyland 
Laboratories (anti-C3 and anti-fibrin;. Specificity was tested with immunoelectrophoresis and 
the Ouchterlony procedure. Specimens were -3c3 examined vsing a UVR microscope 
(Ortholux II), with irradiance between 220 and 430 nm and a barrier filter at 430 nm. With 
water-immersion lenses, slides were scanned at «313, and the findings were confirmed at 
x 625. 








RESULZI; 


Thirty-one patients (61^,) had positive direct immunefluorescence, and those with multiple 
biopsy specimens had a higher positive yield (thirteen of sixteen, 81 ',) than those with a single 


TABLE I. Results of direci imrzinoduerescent study in 
fifty-one cases-cf pyoderma gangrenesam 


No. of Pattern of 
patents — immunofaziorescenoe immune reactants* 
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fibrin (16 
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FIGURE 1. Deep dermal vessel with intense fluorescence of IgM in wall 


biopsy specimen (twenty of thirty-five, 57°,,). Perivascular or intravascular deposition of 
immune reactants was the most frequent pattern, present in twenty-seven of the thirty-one cases 
with positive immunofluorescence (Table 1), and IgM and C3 were the reactants most 
frequently seen (Figs 1 and 2). Superficial and deep vessels were involved in equal numbers, and 
the intensity of fluorescence varied from +1 to + 3, with an average intensity of + 2 (range o to 

+ 3). Arteriolar fluorescent involvement was found in many cases | Fig. 2). Basement membrane 
zone fluorescence was seen in only four cases. Fluorescence of cytoids was noted in eleven cases. 
Forty-one patients had another disease associated with the pyoderma gangrenosum. The 
presence or type of associated disease did not seem to influence the immunofluorescent findings 





FIGURE 2. Arteriole with brightly fluorescing deposition of C3 about endothelial cells. 
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TABLE 2. Associated diseases ir tÍty-ope cases of pyoderma 
gangrenosum in relation to cimet immunofluorescent 
ündirz 


Erez immunofluoresc 








Disease Pastime Negative Total 
Seronegative arthritis i 6 
Rheumatoid arthritis 2 5 
Crohn's disease ^ 1 6 
Ulcerative colitis E 6 
Diverticulitis A i 3 
Monoclonal gammopathy z 3 5 
Others t 2 10 
None . z 10 


(Table 2). In only one of the thirty centrol cases was there vascular fluorescence (C3). In all 
others, direct immunofluorescence was negative 


DISCUSSION 


Our results show that when perilesional erythematous skin is biopsied, most specimens of 
pyoderma gangrenosum show positive direct im-zunofiuorescence. Previous studies of direct 
immunofluorescence in cases of pyoderma gangr:mosum have gererally been negative. We 
found eighteen reports in the literature which deszribed-direct immunofluorescence in a total of 
twenty-eight cases. These were mainly case repor’:, and often the biopsy site was not specified 
or the specimen was taken from lesional skin. Lynch & Bergfcld (1978) did direct immunofluor- 
escence in four cases of pyoderma gangrenosum an 1 found that all were negative for IgG, IgM, 
IgA, complement, and fibrinogen, but ther did nc- describe the biopsy site. ‘Early lesional skin’ 
was examined in four patients by Holtet al. (1980. 2nd in two patients by Dantzig (1975); all had 
negative results. Delescluse er al. (1972) biopsied ‘unaffected skin near the lesion’ on two 
occasions in a patient with pyoderma gangrenos.m, again without finding any immunoreac- 
tants, while Clayton (1977) biopsied 'perilesional xxm and had negative results. Stolman et al. 
(1975) examined material from the ‘violet marg -' in one patient end an unspecified site in 
another, again without positive results. Wustracx & Zarem (1978). Norris et al. (1978) and 
Romano & Safai (1979) all had negative findiags, each in a single case of pyoderma 
gangrenosum, while Johnson & Lazarus (1982) & und non-specific background fluorescence 
and ‘non-specific changes of chronic mflammaion' on immunofluorescent microscopic 
examination in two cases of pyoderma gangrenosum. Thompson et al. (1973) found granular 
deposition of IgG, Pic, and fibrin in the walls of * :ssel«, although their patient was somewhat 
atypical. Texier er al. (1976) found intravascular ceposition of IgM end C3 in perilesional skin 
of a patient with pyoderma gangrenosum and Cz»ha's disease, while Claudy, Gogue & Volle 
(1978) found C3 deposition in the superfic:al and Seep vessels of lesional skin in a patient with 
seronegative arthritis and pyoderma gangrenesum. Eebeul er al. (1981) showed C3 and fibrin in 
vessels and at the dermal-epiderma. jumction .c a patient with associated myeloma, and 
Thomsen & Rothenborg (1979) found granular cepesition of C3 at the basement membrane 
zone in a patient successfully treated with clofazzmiae. 
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Holt (1979) pointed out that deposition of immunoprotein may occur but that it may be 
evanescent, requiring multiple early biopsy specimens for detection. Hickman & Lazarus 
(1979), in their review of the aetiology and treatment of pyoderma gangrenosum, mentioned 
that immunofluorescence studies of skin injected with histamine were negative in two cases and 
stated that immunofluorescence studies of skin peripheral to the advancing border of the disease 
had not been performed. Clearly, there was a need to study a large number of patients with this 
disease, with biopsy specimens taken from a specified site to determine if any specific pattern of 
direct immunofluorescence can be found. Because immune reactants are rapidly destroyed in 
areas of intense inflammation and necrosis (Cream, Bryceson & Ryder, 1971), we biopsied the 
advancing erythematous peripheral border in our study. 

The predominant pattern of deposition of brightly fluorescing immune reactants in and about 
both the superficial and deep dermal vessels in our patients is striking, as is the preponderance of 
IgM and C3. Fluorescence at the basement membrane zone was less intense and probably 
non-specific and reflects diseased vessel activity only. Taking multiple biopsy specimens 
increased the likelihood of positive findings; probably more than 60°, of patients with 
pyoderma gangrenosum will have positive direct immunofluorescence if multiple biopsy 
specimens are taken in patients with initially negative results. 

Because of recent reports suggesting that vascular fluorescence may be found in a significant 
number of normal persons (Baart de la Faille-Kuyper, van der Meer & Baart de la Faille, 1974; 
Nieboer, 1981), we used thirty healthy volunteers to act as controls for our study. The lack of 
positive findings in these subjects (except for one case with C3 in the superficial vessels) 
confirms our previous experience with normal controls (Schroeter, Conn & Jordon, 1976) and 
that of others (Beutner et al., 1975; Blenkinsopp, Clayton & Haffenden, 1978). The significance 
of vascular fluorescence about areas of inflammation and ulceration is less clear, however. In 
patients with an underlying cause of vasculitis (for example, rheumatoid arthritis), there will be 
deposition of immune reactants both in vessels of the normal skin and about areas of ulceration 
(Conn, Schroeter & McDuffie, 1976). Dahl (1981) stated that immunoglobulins and comple- 
ment are usually deposited in blood vessel walls, around areas of ulceration of any cause, and 
Miller & Griffiths (1982) have shown that vascular deposition of complement can be induced in 
normal skin following injury. However, only one of their patients had deposition of 
immunoglobulin in a papillary vessel in a weak to moderate reaction. Alternatively, Morel, 
Crickx & Civatte (1980) stated that vascular fluorescence is rare except in diseases in which 
immune complexes are involved in the pathogenesis. We believe that vascular fluorescence 
occasionally may occur as an epiphenomenon of traumatized skin or non-specific ulceration, 
with immune reactants acting as universal antibodies directed against antigenetically altered 
cells. However, in the cases that we have seen the fluorescence has been faint and the pattern 
inconsistent. When vessels were involved, they were almost exclusively superficial vessels. In 
patients with pyoderma gangrenosum, the consistent pattern of intense vascular fluorescence 
involving both superficial and deep vessels, including arterioles, with predominantly IgM and 
C3 deposition, suggests immune-mediated damage of these vessels. When considered with the 
lymphocytic vasculitis in these patients previously described by Schroeter & Su (1980), the 
presence of immune reactants in and around the vessels suggests that vascular damage may be 
significant in the pathogenesis of pyoderma gangrenosum. 
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SUMMARY 


Interferon (IFN) (at least 16 units/ml) was demonstrated in suction blister fluid obtained from 
lesional skin in nine of thirteen patients with psoriasis vulgaris and in two patients with allergic 
contact dermatitis, but not in blister fluid from unaffected skin. IFN was detected in only three 
of the sera from the patients with psoriasis. The difference in results between the blister fluid 
and the sera from these patients was statistically significant (P < 0:025). Evidence was obtained 
which indicated that the activity was probably IFN-y (immune IFN), but the additional 
presence of IFN-z in some of the fluids could not be excluded. The data indicate that IFN is 
produced locally in the psoriatic lesions, most likely by activated T lymphocytes. 


Activation of T lymphocytes by mitogens (Wheelock, 1965), antigens (Green, Cooperband & 
Kibrick, 1970), immune complexes (Fujibayashi, Hooks & Notkins, 1975) and antibodies 
against membrane components (Wussow et al., 1981) is accompanied by the production of type 
II or immune interferon (IFN-y), which differs from the classical type I interferons produced as 
a result of viral infection, IFN- (leucocyte IFN) and IEN-f (fibroblast IFN). Recently, we 
have demonstrated that most T lymphocytes in psoriatic skin lesions possess Ia-like antigens, 
indicating that they are activated cells (Bjerke & Matre, 1982). The demonstration of IFN-; 
produced locally in psoriatic lesions would support our assumption that the T lymphocytes in 
these skin lesions are activated cells. In this study, we have investigated the presence of IFN in 
suction blister fluid obtained from lesional skin and in sera of patients with psoriasis. 


METHODS 


Patients 
Thirteen patients with psoriasis vulgaris were studied. Local treatment was interrupted for at 
least 3 days prior to investigation. One of the patients (T. S.) received systemic methotrexate 
Correspondence: Dr J.R.Bjerke, Department of Dermatology, University of Bergen, N-5016 Haukeland sykehus, 
Morway. 
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therapy. We also studied two patients with contac: allergy, reacting strongly to patch tests with 
bichromate and paraphenylenediamine, respectively. Four healthy individuals served as 
controls. 


Collection of blister fluids and sera 

Suction blisters were produced using the Dermovac suction blister device purchased from 
Instrumentarium, Helsinki, Finland (Kiistala, 19683. The pressure within the cup was 
maintained at 175 mm Hg below atmospheric pressure, When suction blisters were generated in 
psoriatic lesions, considerable leakage often occurred through the fragile blister roofs into the 
cup. This fluid proved to be sterile, and was pooled with che fluid obtained within the blisters. In 
the two patients with contact allergy, a skin area en the upper part ef abdomen, approximately 
25 cm?, was sensitized with the allergen for 22 h. Suction blisters were produced at this test site 
72 h after application of the allergen. From each -at:ent, from 0:5 to 1-5 ml of blister fluid was 
obtained. 

Similarly, suction blisters were generated in normal appearing skin at least 10 cm away from 
the lesions, and in the skin of normal controls. Serum samples were obtained from all patients at 
the time blister fluids were collected. 

All samples of blister fluid and serum were stcrec at — 70 C until use. 


Interferon assay 

Interferon activity was tested by an infectivity in-ibition micromethod (Dahl & Degré, 1972), 
employing human embryonic lung fibroblast cells in their fifth to fifteenth passage, and 
vesicular stomatitis virus as the challenge virus. The antiviral activity was calculated as the 
reciprocal of the highest dilution preventing development of cytopathogenic effect in 50% of the 
cells at the time when control cells were comple-zly destroyed. One unit of the international 
standard preparation G-023-901-527 was equivasent to I- 1-3 units in our assay system. Based 
on previous experience from our laboratory (Degrz, Dah) & Vandvik, 1976) and on that of others 
(Hooks et al., 1979), only sera containing antiviral activity of 16 units/ml or higher were 
considered positive. The same definition of positivity vas used for the blister fluids. 

To characterize the antiviral activity, representztive positive samples were tested for activity 
on heterologous cells and for trypsin and heat sens: tivity. Samples were also adjusted to pH 2 at 
4 C for 2 days, readjusted to pH 7:2 and then tested in the same system. Treatment at pH 2 
eliminated the antiviral activity of a human IFN-- preparation received from Dr Marc De Ley, 
University of Louvain, Belgium, but it did not affect :heactivity ofa human IFN-2 preparation 
given to us by Dr Kari Cantell, National Instituse of Public Health, Helsinki, Finland. 

Specific anti-human IFN globulin, prepared against human IFN-zx (rabbit No. 24) was 
obtained from the Antiviral Programme of Naticnal Institute of Allergy and Infectious 
Diseases, Bethesda, MD., U.S.A. A dilution of t in 10.000 of this preparation neutralized 10 
units of human IFN-z. Neither anti % nor ant-~ IFN was available when this study was 
performed. 


Statistics 
Statistical evaluation was performed using the Walcexon two-sample test. 


IFN (at least 16 units/ml) was detected in blister aids ef lesional skin from nine of thirteen of 
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TABLE I. Interferon in blister fluids and sera from 
patients with psoriasis vulgaris and contact dermatitis 


——————— M M MÀ — —Ó— i. 


Interferon (units/ml) 





Blister fluid 





Lesional Unaffected 
Patients Age Sex skin skin Serum 





Psoriasis vulgaris 


T.S. 32 M « 16 n.t.* « 16 
E.S. 60 M 35 n.t. « 16 
H.J. 67 M 28 <16 « 16 
S.T. 37 M 45 nt. <16 
LB. 3Q1 M « 16 «16 « 16 
KM. 48 M 18 <16 < 16 
S.H. 72 M 100 « 16 « 16 
M.O. 59 M 22 « 16 « 16 
K.L. 32 F « 16 « I6 22 
O.K. 39 M « 16 « 16 28 
H.B. 70 M 71 n.t. 28 
MM. 29 M 35 n.t. « 16 
J.B. 27 M 56 n.t. <16 
Contact dermatitis 
S.M. 65 M 18 « 16 22 
O.E. 59 M 56 « 16 « 16 
Normal controls 
n=4 «16 n.t. 


* n.t. = not tested 


the patients (69%) with psoriasis vulgaris and from both patients with allergic contact 
dermatitis (Table I). Blister fluid of lesional skin from the patient receiving methotrexate 
therapy (T.S.) did not have antiviral activity. IFN was not detected in any of the blister fluids 
from unaffected skin or from the skin of normal controls. IFN was detected in the sera of three 
out of thirteen patients (23^;,) with psoriasis vulgaris and in serum from one patient with contact 
dermatitis. The difference between the number of positive blister fluids obtained from lesional 
skin and the corresponding sera is statistically significant (P < 0-025). 

The antiviral activity was characterized as IFN by its species specificity (since no activity was 
obtained when tested in mouse L-929 cells), by its trypsin sensitivity and by its lack of direct 
neutralization of the virus. 

The antiviral activity in four positive blister fluids tested was strongly reduced by pH 2 
treatment and was resistant to treatment at 56°C for 30 min, indicating that the activity can be 
defined as IFN-7. However, since anti-IFN-z strongly reduced the activity in one of three 
blister fluids, there might also be an admixture of IFN-a in some. 


DISCUSSION 


The results showed that most suction blister fluids from lesional skin of psoriasis contained 
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antiviral activity characteristic of IFN, whereas enziviral activity could not be demonstrated in 
blister fluids from unaffected skin. Te our knowEdge, IFN has not been assayed previously in 
blister fluid from either normal or lesienal skin. F ^s serum, titres > 16 units/ml were considered 
to be significant for the presence of IFN in blister duid. By this criterion, none of the blister 
fluids from unaffected skin contained IFN. Only cæ of the psoriatic patients (H. B.) with IFN in 
blister fluid from lesional skin, also had IFN in the serum. The data obtained therefore indicate 
that IFN is produced locally in the psoriatic lescps. There might also have been local IFN 
production in the two patients with allerg:c conte«t dermatitis. 

The results of characterization experiments imeicated tha: the antiviral activity was mainly 
due to the presence of IFN-;, but there might have been some admixture of IFN-z. 

IFN-7 is apparently produced by different ymphocytic cells in cooperation with such 
accessory cells as monocytes and macrophages (Scznenfeld, 1980). T lymphocytes are probably 
the main producers of IFN-; (Epstein, Kreth & Herzenberg, 1974). Krammer et al. (1982), 
examining concanavalin A-activated mouse splee- cells. found that IFN-7 was mainly released 
from cytotoxic T lymphocytes. We have recently demenstrated both helper and suppressor/cy- 
totoxic T lymphocytes in psoriatic lesions by the cse of monoclonal! antibodies (Bjerke, 1982). 
Since the majority of these T lymphocytes probaly are activated cells (Bjerke & Matre, 1982), 
and since few B lymphocytes are present (Bjerke, Krogh & Matre, 1978), it seems likely that the 
IFN demonstrated is produced by T lymphocvte:. Thus, the results give further support to the 
hypothesis that T lymphocytes in psoriatic lesions are actively involved in a cell-mediated 
immune reaction, which might be of :mportance in the pathogenesis. 

IFN-; has been shown to have several im-cumomodulatory activities, including both 
enhancing and suppressive effects (Sonnenfelc. :98e). The in vivo significance of these 
observations is, however, unclear. 

IFN-; production in psoriatic lesions may be tk result of sensitized T lymphocytes reacting 
with an unknown antigen. The recent demonstraticn of suppressor/cytotoxic T lymphocytes in 
all layers of the psoriatic epidermis (Bjerke, 19822 could imply that these T lymphocytes react 
with antigens in stratum corneum. The pessible oresence also of IFN-x in some of the blister 
fluids is of particular interest in the light of a postu ated viral aetiology in psoriasis (Hellgren et 
al., 1980; Guilhou et al., 1982). Recently, we demonstrated virus-like particles in blister fluid 
from a patient with psoriatic erythrocerma (unpzblshed data). 

IFN-7 has been demonstrated in the sera from: patients with autoimmune disease (Hooks er 
al., 1979). In our study, there was antiviral activ.ty in the sera from 23", of the patients with 
psoriasis. However, since 16°, of blood donors also had IFN-7 in serum (Degré, Mellbye & 
Clarke-Jensen, 1982), extended studies are necessary to determine the significance of this 
finding. 

The present results are considered to be preliminary. The relation between clinical conditions 
(e.g. age of onset, extent of lesions, disease activi y. response to treatment) and IFN in blister 
fluids needs to be studied further. 
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SUMMARY 


Plasma zinc, serum albumin and alkaline phosphatase (a zinc-dependent enzyme) were 
measured in thirty-five psoriatics and their age- and sex-matched controls. No significant 
difference was seen between these two groups as a whole, but psoriatics with less than 10%, 
surface involvement had significantly higher mean plasma zinc levels than their respective 
control group. Psoriatic patients also showed a relationship between the extent of surface 
involvement and the plasma zinc level, those with more extensive involvement having lower 
levels than those with minimal involvement. 

The differences were not due to disturbances in serum albumin, and no abnormalities in 
serum alkaline phosphatase were observed. 


In the past decade there have been several publications concerning plasma zinc levels in 
psoriasis. These originated from the finding in animals of psoriasiform skin disturbances 
attributed to systemic zinc deficiency. A psoriasiform component has since been described as 
part of the histopathology of the lesions of zinc deficiency in man (Montgomery, 1967). 

The studies of plasma zinc in psoriatics resulted in conflicting results with lowered (Voorhees 
et al., 1969; Greaves & Boyde, 1967), and normal (Withers et al., 1968) levels recorded. A 
possible reason for conflicting results was the varying surface area involvement in subjects 
chosen (Greaves 1970) with significant loss of zinc in psoriatic scale (Ponomareva, 1966; Molin 
& Webster, 1973). Because of the potential relationship between zinc status and surface area 
involvement we decided to investigate this possibility further by assessing plasma zinc in 
patients in whom surface area involvement had been cerefully tabulated. 

Plasma zinc was used as the measure of zinc status (Prasad, 1976). Since most zinc is bound to 
serum albumin (Boyett & Sullivan, 1970), and this readily exchangeable fraction is believed to 
be important in zinc transport to tissues (Vallee, 1959), we also measured serum albumin levels. 


* Present address and correspondence: Dr E.M.McMillan, Department of Dermatology, University of Oklahoma, 
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Plasma zinc is known to be disturbed in condi ers with depressed serum albumin levels 
(Halsted & Smith, 1970) and hypoalbuminemia Ez: teen found in extensive exfoliative states 
(Shuster & Wilkinson, 1963). Serum alkaline phosoas:ase was also measured as disturbances in 
zinc metabolism might be reflected by changes in tis zne metallo-ermzyme (Kirchgessner, Roth 
& Weigand, 1976). 


METHOCt 


Plasma zinc was estimated in thirty-five psora-ic patients and in thirty-five age- and 
sex-matched healthy controls after an overnight faz: Surface area involvement was recorded by 
the ‘rule of nines’, subjects being divided into those with clearly more than 10%, involvement, 
less than ro?;, involvement, and a third group with 16°, mvolvement. Division into three 
categories was considered necessary as a significant »oroportien of our patients had approxima- 
tely 10°% surface area involvement making divisios rto two groups of less and more than 10^; 
involvement difficult. 

Plasma zinc was measured at 08.00 hours in all su»:ects, under fasting conditions, in view of 
the diurnal variation of plasma zinc known to exis: n aormal individuals (McMillan & Rowe, 
1982). 

As a measure of the variability of plasma zinc in pscriatics, the measurement was repeated at 
day 5 after hospital admission in eleven patients and a: day 7 ir eight patients. Patients who had 
received topical medications containing zinc in the octh before admission were excluded from 
the study, obviating the possibility of percutarzeu: absorption of zinc complicating any 
findings (Hallmans, 1978). Because of tais latter poss:bility ail initial plasma zinc levels were 
taken in the first 24 h of hospital admission befo-z administration of topical zinc-containing 
medications. The only exception to this was the secmn:iai measurements taken at day 5 and day 
7 (mentioned above). 

Individuals with conditions known tc alter plasma zimc levels(Halsted & Smith, 1970) or with 
other dermatoses, or with any abnormaiity in routine rer function or renal function tests were 
excluded from the study. 

Plasma zinc and serum albumin were mezsured a: described elsewhere (McMillan & Rowe, 
1982). 

The age- and sex-matching data of the study ard centrol group are given in Table I. 


RESULT? 


The assessment of variability of plasma zine showed 20 significant variation (day I-7). 


TABLE I. Ag? and sex of ux»iccts studied 


Age of psoriatics (rears Age of controls (years) 





Mean+s.em. No Sx Meam *s.e.m. No. Sex 





404 t26 35 22M,13F 





Total 407227 35 

« 10", Involvement 42:15 40 15 15 1 M,4F 
10”,, Involvement 328456 8 8 5M,3F 

> IO", Involvement 444445 12 12 5M,3F 
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The plasma zinc results in the total psoriatic group, subgroups with different surface area 
involvement and appropriate control groups are shown in Table 2. The total psoriatic group 
(mean plasma zinc 14:4 pmol/litre + 0:4 s.e.m) did not differ significantly from the total control 
group (mean plasma zinc 14:0 umol/litre + 0:5 s.e.m). Although the mean plasma zinc levels of 
psoriatics with more than 10% surface area involvement (mean 13:3 umol/litre + 0-8 s.e.m.) and 
10°, surface area involvement (mean 13:8 umol/litre + 0:7 s.e.m.) were lower than respective 
control groups (mean 14:7 umol/litre + 10 s.e.m.; mean 14:8 umol/litre + 1:1 s.e.m.) these 
differences did not reach significance. The results in psoriatics with less than 10% surface area 
involvement (mean 15:6 umol/litre t 0:6 s.e.m.) differed from respective controls (mean 12:9 
umol/litre +0-5 s.e.m.)—P<o-o1. A comparison of the subgroups of controls showed no 
significant differences in mean plasma zinc levels. This finding served as a control when 
psoriatic subgroups were compared with each other. 

Psoriatics with more than 10% surface area involvement had a significantly lower plasma zinc 
(mean 13:3 umol/litre + 0-8 s.e.m.) than those with less than 10*; surface area involvement 
(mean 15:6 umol/litre 0:5 s.e.m.)—P < 0-05. This relationship to surface area involvement 
was also apparent when the psoriatics with 10% or more surface area involvement (mean 13:5 
umol/litre + 0-6 s.e.m.) were compared with those with less than 10% surface area involvement 
(mean 15:6 umol/litre + 0:6 s.e.m.)—P < 0-02. 

With the adequate age matching obtained (Table 1), an age-mediated effect could not have 
accounted for the difference between psoriatics and controls. In addition, the correlation 
between age and plasma zinc levels was calculated in controls and found not to be significant in 
the age range studied in males, females, and the total group. In addition no significant 
correlation was found between plasma zinc and age in the psoriatic group. 

The results of serum albumin estimation in the various groups are shown in Table 3. No 
significant differences existed between total or psoriatic groups or their subgroups. Small 
differences in serum albumin levels might nonetheless have had an effect on the levels of plasma 


TABLE 2. Plasma zinc (mean t s.e.m.) in psoriatics and controls 








Group Psoriatics Controls Student's t test 
Total Group 14404  I40-05 n.s. 
«109, Involvement 156+06 129-05  ooor«P «oo: 
10%, Involvement 13-3407 148411 n.s. 
>10°% Involvement 1334508  147tr00 n.s. 





TABLE 3. Serum albumin in psoriatics and controls 





Group Psoriatics No. Controls No. 








Total 395408 (33) 400t07 (29) 
«109; Involvement 384+08 (15) 383zr1 (12) 

10°, Involvement 4312+20 (8 420407 (8) 
>10%, Involvement 385-412 (10) 404+1-0 (9) 
210% Involvement 406412 (18 420407 (17) 
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TABLE 4. Zinc:albumin ratios af psoriatics and controls 











Psoriatics Na. Controls No. 





i 
J 
t 
| 
i 
| 
| 





Total 





O36 t O01 O'34001! (30) 

X I0", Involvement — 0:42 * c:62 too: (12) 
10", Involvement 032+ c¢02 (8) 
»10", Involvement 033 40-02 (10) 
210", Involvement | 033001 (18) 








zinc recorded. Zinc: albumin ratios (ZAR) were therefore calculated and these showed a similar 
trend to results obtained using plasma zine alone <T able 4). 

A significant positive correlation occurred between plasma zinc and serum albumin in 
controls (r= 0-4, P< 0-05), but not in psoriatics (: — 0:2. 

No significant difference in alkaline phosphatase levels occurred in any of the groups studied. 


DISCUSS BON 


The most likely explanation of the depression cf plasma zinc with increasing surface area 
involvement by psoriasis is zinc-depletion seconda~y to loss of zinc through exfoliation. The 
alternative possibility is that disturbances of zinc ststus might actually be causative in producing 
more severe degrees of surface area involvement. 

Alternatively redistribution of plasma zinc might oe involved. Redistribution to the liver has 
been shown to cause alterations in plasma zinc in animals (Kampschmidt & Upchurch, 1970) 
and the histological abnormalities showa in pscriatx Hiverbiopsies (Roenigk etal., 1971)suggest 
that hepatic disturbances might partially account “cr the changes observed. 

The possibility that altered zinc status might corribute to the pathology of psoriasis is worth 
considering in view of the finding that psoriasifomm lesions are associated with systemic zinc 
deficiency in several species of animals and in man. However, the failure of two clinical trials of 
zinc therapy to improve psoriasis argues against th.s view. The possibility of a block in zinc 
metabolism should also be considered. The finding zf a raised mean plasma zinc in the psoriatic 
group with less than 10°, involvement, when ccmpared with respective controls, would 
certainly be compatible with a metabolic block. However, the level of plasma zinc in the 
respective controls was lower than other contrc greups making this apparent difference 
dubious. This possibility should be pursued, however, as raised plasma zinc levels have been 
recorded in psoriasis in one cther study (Tsambac3 & Orfanos, 1977). 

The measurements of alkaline phosphatase (a anc-dependent enzyme) failed to show any 
difference between any of the groups studied but te results are difficult to interpret. If the 
depression of plasma zinc associated with more widespread disease is due to zinc depletion 
rather than redistribution it may be that the degree of depletion in the group studied was not 
sufficient to cause an alteration in serum alkaline shosphatase. It is difficult to predict what 
would happen to levels of this enzyme if a block ir zinc metabolism or a redistribution of zinc 
occurs in psoriasis. Measurements of alkaline phesphatzse or other zinc-dependent enzymes 
should probably be performed in any future studies cf zinc therapy in psoriasis. 





G 
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Recent work in zinc-deficient animals has suggested that zinc may be involved in vitamin A 
release from liver (Saraswat & Arora, 1972). The findings of abnormalities of zinc metabolism in 
psoriasis, the relationships between zinc and vitamin A metabolism, and the therapeutic efficacy 
of vitamin A derivatives in a proportion of cases of psoriasis are of interest. They suggest that 
studies involving simultaneous measurement of plasma zinc, vitamin A and retinol binding 
protein levels in psoriasis in humans would be worth pursuing, especially in the context of a 
possible metabolic block. 
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SUMMARY 


'The irritant reaction to dithranol on normal forearm skin of forty psoriatics and forty controls 
was investigated by skin contact thermometry and IDso values were calculated for each skin 
type (I to IV). We concluded that there is no difference between the irritant effects of dithranol 
in psoriatics and normal subjects. There was no correlation between irritant dose threshold and 
minimal erythema dose (MED) to ultraviolet radiation (UVR) but skin type I patients are the 
most sensitive. The irritant response to dithranol can be partially blocked by prior treatment 
with indomethacin. 


It is commonly believed that fair-skinned individuals who easily burn in sunlight (types I and 
II) do not tolerate the irritant effects of dithranol (anthralin) as well as do people with a darker 
complexion who tan easily. Misch er al. (1981) reported that there was no correlation between 
skin type and the erythema produced by pure anthralin. Kersey et al. (1981) reported that the 
uninvolved skin of psoriatics differs from the skin of normal subjects in its inflammatory 
response to dithranol. 

In the present study we have investigated the skin irritancy caused by dithranol BP to 
determine: (a) its relationship to skin type and ultraviolet light sensitivity; (b) possible 
differences in reactivity between the uninvolved skin of psoriatics and the skin of normal 
individuals; and (c) whether the reaction could be modulated by indomethacin administration. 


METHODS 


Subjects 
The inflammatory response to dithranol BP of forty non-psoriatic subjects with normal skin and 
forty psoriatics was studied. There were twenty subjects (ten controls and ten psoriatics) in each 
skin type I, II, III and IV of the Boston classification (Rogers et al., 1979). Fresh solutions of 
Correspondence: Dr T.Kingston, Department of Medicine, Welsh National School of Medicine, Heath Park, Cardiff 
CF4 4XN. 
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dithranol BP in acetone were made and 2 5 al were dded to the paper discs of AL patch test discs 
discs (supplier: TROLAB Mellerup Denmark), ac the test solution was used within 2 h of 
preparation. The concentration range tested wes Cr", 20 10°.. After evaporation of the 
acetone, the patch tests were applied tc the inner aspects of both forearms in the controls and to 
the normal skin of the same sites in pscriatics. After remzining occluded for 24 h the patch tests 
were removed, leaving discrete brown stained areas on “he forearms. 


Assessment of irritancy 

Irritant reactions to colourless substances are usual y noxiced dy the erythema they produce in 
the skin. Because of the difficulty in detecting the =resence ef erythema in the stained areas, we 
used the increase in skin temperature at the site of c: thzanol application as compared with that in 
untested skin nearby. 

Skin temperature measurements were taken with a chromium-aluminium thermocouple 
linked to a Comark electronic thermometer ‘Suppl er, Comark Electronics Ltd. Littlehampton, 
West Sussex). The thermocouple sensor was attached to the skin with an adhesive plaster. 
Three readings were taken for each patch test site. cne at the centre of the stained area and two 
others lateral to the edge of the dithranol staining. The difference between the reading at the 
centre of the patch test site and the average of tne swe perioheral control readings was the 
temperature rise used to assess the presence of irritatior due to dithranol. The actual reading 
taken for each skin temperature measurement was the highest steady reading observed always 
reached within 10 s of application of the thermoceuple probe 


Response to ultraviolet radiation (UVR: 

At the same time as the patch testing was performed cack subject was irradiated on the normal 
skin of the upper back with UVR from a Hohenscnae 460 W mercury vapour lamp (emission 
spectrum 250-380 nm) at a lamp/subject distance of 74 cm in order to determine the minimal 
erythema dose (MED) to mixed UVR for each su^ject. irradiated sites were read at 24 h. 


RESULT: 


The change in skin temperature at eack patch test site was recorded for each subject and a log 
dose-response curve plotted. Figure 1 shows such carves for three subjects, the roman numerals 
referring to the skin type of the subjects. An irritan: reaccon is caused by a concentration of the 
irritant which exceeds the threshold to preduce = reactor. “his threshold is known as the 
minimal irritant dose (MID) and in the testing of materials that do not stain is usually taken as 
the least concentration that causes an obvious conf£uenat erythema. In our experiment we have 
arbitrarily defined the minimal irritant dose as the lowest concentration of dithranol to raise the 
skin temperature at the tested site by 2:5 C. The MID was -ecorded for each subject. The 
results were then analysed by the methods of probi: analysis described by Kligman & Wooding 
(1967) for assessing the effects of strong irritants cn human skin. 


Reproducibility 

Table 1 shows the reproducibility of the thermor atric methed used. Repeat patch testing at 
different sites on the forearms of ten patients produced tbe identical irritant threshold in seven 
cases and to within one test dose in the other three. 
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FIGURE 1. Change in skin temperature with increasing dithranol concentrations in three different 
subjects. II and IV refer to skin types. 


MID in different skin types 

Figures 2 and 3 show the percentage of responders for each concentration tested in the controls 
and psoriatics. Similar graphs were constructed for each skin type group. The ID50 value—(the 
concentration required to irritate 50% of the population tested)—and the 95% confidence limits 
are shown in Fig. 4. These results show that there is no difference between the threshold for 
irritancy between psoriatics and matched controls taken together as a group, but that skin type T 
control and skin type I psoriatics have the lowest threshold for irritancy which is significantly 
different from all other groups at the 95% confidence limit level for controls only. 


TABLE t. Comparison of irritant threshold on repeat 
testing in nine subjects 





MID, dithranol 








concentration 
Subject's skin type Initial Repeated 
I O'I OI 
I (Psoriasis) Or O1 
I Os Os 
II o2 03 
HI o2 o3 
HI (Psoriasis) O5 O4 
IV (Psoriasis) or or 
IV ro ro 


IV ro TO 
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FIGURE 2. Log dose-response carve for controls (n —32). 


Relationship of dithranol irritancy to UV-induced aryihema 
No significant correlation was found between irr-art threshold and MED to mixed UVR in 
either psoriatics (r —o'1) or controls (r—o 15). 


Effect of indomethacin administration on dithranol “rvttancy 

Blocking the irritant reaction was attempted in five dithranol sensitive subjects with 
indomethacin. Five subjects with a known low threshold for irritancy were given indomethacin 
25 mg eight hourly, 24 h before repeat patch testing and continued until the temperature 
recordings were made. Five control subjects who «ere not treated with indomethacin also had 


(%) 


Responders 





FIGURE 3. Log dose—-esponse curse fer psoriatics (n= 33). 
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FIGURE 4. Comparison of IDso values and skin type. (c) All controls and (p) all psoriatics (bars indicate 
95% confidence limits). 


repeat patch tests. Table 2 shows the results. Indomethacin blocked the irritant reaction in four 
patients and raised the irritant threshold in the other; no change in irritant threshold was found 
in the controls. 


DISCUSSION 


We have found skin contact thermometry an accurate and practical method for assessment of 
skin irritation caused by dithranol. Attaching the small thermocouple to the skin by adhesive 
tape enables a steady state condition to be achieved within a few seconds and eliminates 
problems of uneven application pressure, local convection and the need for humidity correction. 
In previous studies the amount or intensity of an irritant response has been measured by grading 
erythema on an analogue scale, measuring skin temperature, infra-red contact thermography 
with thermovision photographs (Mustakallio, 1979) and measuring skin thickness with 
Harpenden skin calipers (Kersey et al., 1981). Kligman et al. (1967) reasons that the most 


TABLE 2. Comparison of irritant threshold in five subjects 
before and after indomethacin 





MID% dithranol concentration 











Skin type Before indomethacin After indomethacin 
I (Psoriasis) o'I o5 
I OI -10 
I o2 > ro 
II (Psoriasis) o2 >1o 


Ill (Psoriasis) 03 > ro 
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FIGURE 5. Inflammatory response to dithranol. Psorizrics (ay and controls (€) (bars indicate standard 
error of the mean, n = 40). 


discriminating feature of an irritant response is “e threshold at which it occurs, as once the 
threshold has been exceeded the irritant response xil! nct be the same in different subjects (Fig. 
1). Our results differ from those of Kersey et al. (1331) ir that we found there is no difference in 
irritant threshold between psoriatics and controls when all skin types are considered together. 
This may be the consequence of using diferent metheds of assessing the irritant response. 
When skin thickness changes have been used as a neasure of inflammation, as the test dose has 
been increased beyond the threshold for irritz2cv, “he dose-response curves have been 
divergent and psoriatics were found more ‘toleran `of th» inflammatory response (Kersey et al., 
1981). To test this we applied variance analvsis to our data for the maximum temperature 
difference recorded at each site (Fig. 5) and founc that tae dose-response curves were parallel, 
but that psoriatics were less tolerant of dithrans! irritation. However, differences between 
disease groups or skin types are no greater than di erences between individual subjects. Probit 
analysis of each individual skin type confirmed th: clinieal impression that skin type I patients 
were more easily irritated than all other skin types but no significant differences were found 
between any of the other skin types. However varizace analysis showed a 1 d.f. trend component 
representing a steady progression frora tyre I to rpe IV (F ratio 5-93, P «0:2, Fig. 6). This 
trend component was also present when the irritar= threshold was taken as 0-4°C, 0:5^C, 0:6 C, 
0:7 C but not o:8'C or ro C. 
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FIGURE 6. Concentrations of dithranol rec cirec to raise -irtemoerature by œs C in different skin types. 
Controls (6) and psoriatics (lil, P^ Roman numerals refer ro skon type. 
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We have shown that irritation and inflammation due to dithranol BP can be blocked by 
indomethacin, in contrast to previous reports (Misch er al., 1981) where chromatographically 
pure anthralin was used. Indomethacin thus may be of value clinically in the treatment or 
prevention of dithranol erythema. 

Our findings suggest that dithranol irritation is, at least in part, mediated by prostaglandins 
and can be blocked by inhibitors of the cycloxygenase pathway. It is of interest in this respect, 
that using the suction blister technique, increased levels of prostaglandins E have been found in 
dithranol irritated skin (Misch et al., 1982). 

Dithranol application remains one of the most useful types of treatment for psoriasis. It is 
surprising that comparatively little attention has been devoted to the irritancy that it can cause 
and which can impede or prohibit its use in some patients. 
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SUMMARY 


A new method for quantifying the transparency of skin using an adapted pair of Harpenden's 
Calipers is described. A constant for each skinfold's ability to transmit light, the H factor, is 
calculated and this shows a steady decline with age. 


Transparent skin is commonly seen in elderly people. The main feature (McConkey et al., 1963) 
is that the details of the veins can easily be seen. Both large and small veins have definite edges. 
'The columns of blood within them are clearly visible and can easily be interrupted by light 
pressure. In opaque skin only the large veins are obvious and even when prominent their edges 
are not distinct. Transparent skin is not necessarily thin skin and although its aetiology is 
unknown it has been related to osteoporosis (McConkey, et al., 1963). Attempts have been made 
to classify the skin either visually or using infra-red photography into three groups—transpar- 
ent, opaque and doubtful. This paper reports a modification of Harpenden's Calipers, which 
have previously been used to measure skinfold thicknesses (McConkey et al., 1963; Hall et al., 
1981) so that simultaneous readings of thickness and transdermal light transmission can be 
made. 


METHODS 


Harpenden's Calipers were modified by incorporating into one jaw a 5 V bulb which was 
controlled by a 43 Ohm resistor and 4-7 V zener diode powered by a 9 V battery, giving a 
constant light source. The amount of light transmitted was converted to an electrical voltage by 
a M.S.9 miniature silicone photo-voltaic cell incorporated into the other jaw and connected to a 
100 À movement voltmeter. 5 K morganite pot. type 80 rheostat was connected in series. 
Simultaneous readings of skinfold thickness and the percentage of light transmitted can thus be 
measured. 

Before each measurement the rheostat was used to adjust the intensity of the light source so 
that with the jaws closed the scale read 100%. The thickness and the percentage of light 

Correspondence: Dr I.R.Hastie, Geriatric Teaching and Research Unit, St George's Hospital Medical School, 
Cranmer Terrace, London S. W.17 oQT. 

0007-0963/83/0300-0315$02.00 © 1983 British Association of Dermatologists 


315 


316 I.R.Hastie & P A. Millará 


transmitted through the longitudinal skinfold ov-1 the fourth metacarpal of the left hand were 
measured with the hand at rest on a flat surface (Fg | . The readings were taken three times and 
the means calculated. Each reading was reproduc cro within 4°, (one division on the scale) for 
the light transmission and to within o 2 mm for s=in thickness. Any readings outside this range 
were scrutinized and found to be due te the trapp a ef subcutaneous tissues such as large veins 
between the caliper jaws. The skin was also visua ;* classified into the three classical categories, 
transparent, opaque and doubtful. People taking =treids and those with rheumatoid disease or 
with dermatological problems affecting the hande were excluded. 

The intensity of light in the same medium va-ies inversely with the square of the distance 
from the light source. A constant for cach skinfol2 which we have termed the H factor) can be 
calculated knowing the intensity of the light sourez, always 190",,, the thickness of the skinfold 
and the percentage of light transmittec; i.e. H factor =|(skinfold thickness)? x 100)/(Percentage 
light transmitted)]. 

The H factor will differ with each skinfeld. It = |] be independent of skinfold thickness and 
will give a value for the ability of light to pass through the individual skinfolds. 





FIGURE 1. Photograph showing th nodified calipers in use. 
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RESULTS 


Skinfolds over the fourth metacarpal of 300 women aged 19-24 and 52 men aged 22-96 were 
measured. 

There was a steady decline in skinfold thickness from the fifth to ninth decades in both sexes 
(Fig. 2). In the female group the values declined from a mean 2:6 mm + 0:3 in the third decade to 
ameanr:2 mm + 0:25 in the ninth, the corresponding male values being 2-9 mm + 0-2 and 1:35 
mm - 0:35. Throughout these age ranges males had thicker mean skinfolds than age-matched 
females, although there was considerable overlap between comparable groups. Thick skin 
tended to be opaque skin but it did not necessarily follow that thin skin was transparent (Fig. 3). 





Skinfold thickness (mm) 





Oo 20 40 60 80 100 
Age (years) 


FIGURE 2. The relationship between skinfold thickness and age plotted in 10 year age groups, showing 
mean values for those age groups + s.d., in female (@-—-—@) and male ( x ~~~ x ) subjects. Total numbers 
are in brackets. 


Between the third and sixth decades there was no appreciable difference in the percentage of 
light transmitted through the skinfolds, the average value for light transmitted being 24 (Fig. 4). 
However, from the sixth decade onwards there was a steady increase in the mean values of light 
transmission but there was a large divergent scatter with some elderly people having similar 
values to those found in younger age groups, whilst others had a greatly increased transmission 
of light. The mean values of light transmission increased progressively from the seventh decade 
onwards. Transparent skin was only apparent clinically when the percentage of light 
transmission was above 29. No one under the age of 60 had transparent skin. 

The mean value of the H factor declined steadily through the decades (Fig. 5). In the third 
decade the mean value for the female group was 34:5 + 12 whilst in the 90-plus female age group 
it was 41-5 3:5. The sudden divergence seen (Fig. 4) when only the percentage of light 
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FIGURE 3. Histogram showing the number of subjects falling into or mm groups for the clinical 
subdivision of transparent (~ — — —, doubtful (——) and opaque (7 —— skin. Hatched areas refer to males, 
unhatched areas to females. 
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FIGURE 4. The relationship between percentage of light transmitied (mean t s.d.) and age in female 
subjects. Total numbers are in brackets. 


Quantification of skin transparency 319 





H factor 








Age (years) 


FIGURE 5. The relationship between H factor (mean + s.d.) and age in males ( x - — - x ) and females 
(6€——). 


transmitted was measured was not seen with the H values, which take skin thickness into 
account (Fig. 5) and the scatter of results, instead of becoming divergent, became more compact 
with age. Males have higher H values than age-matched females up to the seventh decade when 
they become similar. The mean value in the third decade for the male group was 505 + 13 whilst 
in the 90 plus age group it was 3:6 + 2:3. 


DISCUSSION 


In both sexes transparent skin tends to be thick but thin skin is not necessarily transparent and 
there is a large overlap between the skinfold thicknesses of the two main clinical groups, 
‘opaque’ and ‘transparent’ with the ‘doubtful’ group overlapping both of these (Fig. 2). It is 
confirmed that skinfold thickness diminishes with age (Hall et al., 1981). In early adult life the 
decline is only very slight but it increases after the fourth decade. This pattern is seen in both 
males and females, although after 90 years of age the decline is lost in the female but continues in 
the male. The calculation of the H factor, which takes into account the thickness of the skinfold, 
shows that this also steadily declines with age in both males and females, although it is not until 
the seventh decade that the mean values are similar for both sexes. 

Transparency seems therefore to be associated with some intrinsic change in the skin itself. 
This is unlikely to be due to changes in fat for unless there is gross obesity the amount of 
subcutaneous fat on the dorsum of the hand is small in amount and fairly constant (McConkey et 
al., 1963). It is therefore likely to be due to a change in the dermis, and dermal collagen is known 
to change with age. The amount of dermal collagen and skin thickness both diminish with age, 
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although the former does so to a greater extent. tbereby producing a diminution in collagen 
density (Shuster, Black & McVitie, 1975). 

Is there in addition a change in the structure of the collagen itself which makes light pass 
through it more easily, perhaps in the same way cha: light is transmitted through the cornea as 
opposed to the sclera? McConkey er a?. (1963) suggested that transparent skin is associated with 
osteoporosis; and the use of this instrument makes it possible to compare light transmission 
through skin with radiological examination of boae. Further work is needed to identify whether 
transparent skin is solely a cutaneous ageing phemomenon, perhaps exacerbated by exposure to 
sunlight, or is associated with a concomitant age coarge in col agen elsewhere in the body. If this 
is so then the use of this instrument could give ar casy non-invasive way of measuring skin and 
collagen ageing. 
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SUMMARY 


Vibrissae of normal mice were measured for six cycles starting at birth. Groups of immature 
male albino mice were castrated at 21 days of age when E, F, G and H (Danforth nomenclature, 
1925) vibrissae were in their first cycle of growth. Levels of testosterone in their peripheral 
plasma were reduced to about one tenth of the normal. The final length achieved by their 
vibrissae in all subsequent cycles was shorter than that of normal mice. Another group of 
immature male mice were treated with implants of testosterone propionate to give plasma levels 
of approximately five to ten times normal. Their vibrissae showed a significant increase in final 
length in all growth cycles before and after sexual maturation. 

Vibrissae of adult male mice treated with excess testosterone showed a significant increase in 
final length at the end of the growth cycle immediately after commencement of treatment. On 
the other hand, vibrissae of castrated adult mice showed a significant decrease in final length in 
the second successive cycle after castration. 

The rate of growth of all vibrissae remained unchanged. Changes in their final length were 
brought about by changes in the period of growth. Castrated mice had a slightly longer resting 
period. 


Although androgens have been shown to stimulate hair growth in different laboratory animals 
and man (Hooker & Pfeiffer, 1943; Mohn, 1955; Johnson, 1958; Papa & Kligman, 1965; 
Guarrera et al., 1976) their influence on the specific characteristics of the hair (final length, 
growth rate, hair width, etc) have been difficult to estimate. In this study we report the growth of 
vibrissae in male mice which received treatments to alter the androgen concentration in their 
peripheral plasma. It is suggested that this technique provides a simple and accurate approach to 
the study of such endocrine effects on hair growth. 

Randomly bred albino mice were used. The posterior column of four whiskers named E, F, G 
and H were chosen because they are the largest and easiest to locate for measurement (Ibrahim & 
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Wright, 1975). These whiskers are 2-3 mm !ong when the mice are born and in healthy young 
mice they grow 1 mm/day for about 3 weeks in the ‘rst cycle. The rate of growth slows down for 
a few days before reaching a final length of 25-25 mm. The new whisker (of the second cycle) 
starts growing while the old one has stopped grewing bu: is still present in the follicle. About 
10-15 days later when the new whisker is appro«irately 10-15 mm long the old one falls out. 
This has no effect on the growth of the new vi-rissa ‘Ibrahim & Wright, 1075; 1978). Each 
follicle behaves independently of adjacent follicles andthe vibrissa produced has a specific rate 
of growth, length of cycle, constant resting pericd and final length (Ibrahim & Wright, 1975). 

The effect caused by any applied factor can be detected and measured easily. The only change 
in the final length of the whiskers occurs exclusiely in mak mice. This is an increase of about 
2-3 mm, taking place during the third cycle, whch commences at 9 weeks of age and of o: s-1 
mm in the fourth. Since this main increase in lezgth occurs in the cycle immediately after the 
mice reach sexual maturity at 6 weeks of age, the exoeriments were designed to find whether this 
increase is linked with the increase in the levels ef sex hormones which takes place at maturity 
and if so, could it be prevented by early castrat.on 2nd enhanced by early introduction of 
testosterone? 

Also fully mature 3-month-old mice were used to find the effect of the same hormonal 
treatments on the growth of their vibrissae. Vibr siae of intact female mice were also measured 
and included. 


MATERIALS AND METHODS 


Testosterone propionate 

Testosterone propionate (TP) was supplied by S arma Chemical Company (Poole, Dorset) as a 
powder and was compacted into pellets of 20-40 mg. Im some experimental groups these were 
implanted subcutaneously on the back of mice. Th s pellet of pure TP was found, by weighing, 
to dissipate at the rate of o:2 mg/day (che same figure wes reported by Ebling & Johnson, 1964, 
using testosterone). A new pellet was imp anted ater 90-100 days. 

Levels of testosterone in the blood were measure 1 by radioimmunoassay, after purification of 
the analyte by column chromatography. Manipelative losses were assessed and corrected by 
addition of tritiated testosterone. The precision cf the assay (as coefficient of variation) was 
I0". Testosterone in the blood (nmo!'litre) was estimated for normal and treated mice at the 
beginning of, at various times during. and at the end of, the experiment (Table r). 


Whisker measurement 

All mice had their whiskers (E, F, G and H on koch sides) measured weekly for three or four 
cycles. All measurements were carried out under dissecting microscope at a magnification of 
sixteen times and white whiskers were dyed urimg methylene blue or crystal violet to aid 
measurement. The whisker was located, cut off (a: the time-of first measuremen:) and stuck to a 
microscopic slide for later measurement. T 3e remzningstump was measured by placing over it 
a calibrated capillary glass tube with o 1 mm divisicns and pushing gently against the skin. The 
two measurements were added to maxe the total lomgth of the whisker. The stump was then 
measured repeatedly during the cycle. Measurements were made to the nearest o-r mm and 
could be repeated by different observers (Ibrahim & Wright, 1975). 


Animals 
Two batches of albino mice were used. (A) Twente z 1—24 day ald male albino mice (i.e. 5-9 days 
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TABLE I. Effects of castration or implantation of testosterone propionate at 3 weeks of age on plasma testosterone 
concentrations in male albino mice 


i i a a M Mee 





No. of Age Mean concentration Mean body 

Treatment micet (days) of testosterone Range weight (g) 
Normal 4 21 412 3:16-5:44 12:50 
4 28 I2:11 4:56-21:05 17:60 
6 78-84 11:68 3:09-31:05 42:10 
Castrated 2 30 0:75 0:42-1:09 29:00 
4 45 035 &35-035 31-90 
2 110 O45 0-0:95 37:25 
4 120 1:38 0:35-21:05* 30°75 
12 210-225 0:72 0-0:98 42:50 
Intact + testosterone 3 30 139:29 78-95-181-05 27:70 
2 120 68:77 60:35-77:19 29:25 
4 210 81:67 57:89-102:46 38:40 


* One reading of 21-05 was reported in a mouse which was not used for whisker measurement. As this was so 
discordant with all the other findings, it has been excluded when calculating the mean. 

+ For technical reasons a number of samples were not suitable for analysis. 

Values are in nanomoles per litre. 


before commencement of the second cycle of whisker growth) were divided into three treatment 
batches: (i) eight castrated; (ii) six normal intact; (ili) six intact + testosterone. Six 21-day-old 
intact female mice were also used. (B) Eighteen fully mature, 3 month old male mice were 
divided into (i) six castrated; (ii) six intact control; (iii) six intact + testosterone. Six 3 month old, 
intact female mice were also used. 

Mice of group A were killed at the end of the observation period (120-225 days) and levels of 
their plasma testosterone were estimated (Table 1). In order to assess the effect of treatments at 
early periods on the concentration of plasma testosterone a further group of thirty-six male 
mice, 3 weeks old, were divided into three treatment batches: ten control, twenty castrated and 
six intact + testosterone. A few of each batch were killed at various intervals during the 
experiment and the testosterone in the blood was estimated and included in Table r. 


RESULTS 


Subcutaneous implantation of testosterone propionate into mice increased the hormonal level in 
their peripheral plasma to many times that of normal intact male mice. On the other hand, levels 
of the hormone in peripheral blood of castrated mice was reduced to a small fraction of that of the 
normal (Table 1). The final length of the animal's vibrissae always increased after testosterone 
treatment. After castration the vibrissae of the immature animals failed to increase significantly 
while in the mature animals the vibrissae decreased significantly (Fig. 1). Vibrissae of the normal 
immature male mouse followed the normal pattern of growth described earlier. They were of 
similar final length at the end of the first and second cycles and increased by 2:5 mm at the third 
cycle (puberty) and 1 mm at the fourth cycle. They reached 27:64 mm + 0:25, 28-05 mm + 0:46, 
30:64 mm +0-32 and 31:53 mm t 0:29 in their four successive cycles of growth. Statistical 
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FIGURE I. Mean final length + s.e. of vibrissaeot albincmice measured for three or four successive growth 

cycles in the different groups of treatment; norma! inte ct, castrated and testosterone treated male mice. 

Vibrissae of female mice are also included. (2; Yeung immature mice, 21-24 days old, measurements 

started at the first cycle of vibrissal growth. (E. Yeang =du t mice 3 months old, measurements started at 

the fourth cycle of vibrissal growth. Castrated "B ; norma! male (O); with excess testosterone (@); female 
B). 


analysis of the results showed that the mcrease in tie whiskers’ final length at the end of the third 
cycle was significant (P < 0:005 

At the end of the second cycle before sexual maturation) the vibrissae of immature 
testosterone-treated male mice were on avzrage 3 2 rm longer than those of normal males and 
not significantly different from norma. third cycle whiskers. They were also 2 mm longer at the 
end of the third cycle and 1:5 mm at the end of the fourth (Fig. 1a; first cycle 7 27:19 mm + 0:45; 
second cycle — 30:44 mm .-* 0:37; third cycle = 32:27 mm +0-38; fourth cycle 33:85 mm 
+ 0°33). Statistical analysis (1 test) showed the increases to be highly significant at the second 
and third cycles. When statistical tests were carried out comparing vibrissae of intact mice with 
those of TP-treated mice, the TP treated were four d to be significantly longer at the end of their 
second, third and fourth cycles (P < 0-005). 

Vibrissae of castrated, immature mice were almost the same final length for four successive 
cycles (27:5 mm + 0:48; 27:97 mm +033; 28 48 mm * 0:27 and 28:40 mm * 0:25). They were 
significantly shorter than those of normal control nice at the end of the third and fourth cycles 
(P « 0:005). 

At the end of the fourth growth cycle, vibrissae of castrated mice were slightly, but not 
significantly, shorter than those of their intact female ceunterparts (Fig. 1a). 

Vibrissae of female mice followed a consistent pattern of growth for 7 months starting at 3 
weeks of age. They showed a gradual increase avertag:ngo-4 mm in every successive cycle (Fig. 
Ia and b first cycle- 27:81 mm +0-44; second = 22:2: mm - 0:33; third cycle = 28-88 mm 
* 0:23; fourth cycle - 29:2 mm + 0-21). 

Vibrissae of normal mature male mice were nezrly of the same final length at the end of the 
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FIGURE 2. Lengths of a single G vibrissa to illustrate the growth of normal intact albino mice vibrissae 
(— —), of intact, testosterone-treated mice vibrissae (- - —) and of castrated mice vibrissae( ^^^ «- Jat the 
end of the first cycle of growth and during the subsequent second, third and fourth cycles. Whilst the 


terminal length of vibrissae varied in all but the first cycle the rate of growth and time of initiation 
remained unchanged. 


three successive cycles measured (Fig. 1b). They were: 31:47 mm + 0:54, 31:72 mm t 0:40 and 
31:77 mm t 0:66, successively. 

Vibrissae of testosterone-treated adult male mice were about 2:5 mm longerat the end of their 
growth cycle immediately after treatment (the increase was statistically significant, P — 0:050). 
This was maintained during the next cycle; they were 30:72 mm + 0:68, 33:01 mm t 0:51 and 
32:98 +022, successively. 

Vibrissae of castrated adult mice lost a total of 2 mm over the two growth cycles following 
castration, at the end of which they were slightly (but not significantly) shorter than vibrissae of 
female mice of the same age (Fig. 1b). Vibrissae of adult female mice continued the same pattern 
of growth as that of young mice (Fig. 1a and b). They were 29:25 mm + 0:22, 29:58 mm + 0°32, 
30:02 mm t 0:53 at the end of the three successive cycles. 

Although increases and decreases in the vibrissal final length were achieved by applying the 
different hormonal treatments, their rate of growth was not affected (Fig. 2). Vibrissae of 
castrated animals had a slightly longer telogen, while those of testosterone treated mice had a 
slightly shorter telogen phase (Fig. 2). 

All mice were weighed at various times during the experiment (Table 1). Increases and 
decreases in the vibrissae final length were not related to body weight. 


DISCUSSION 


Mouse whiskers have proved to be very satisfactory for the study of the effects of hormones 
because their normal growth characteristics are extremely constant and small variations can be 
measured easily and accurately. Vibrissae of mice of both sexes grow to the same final length in 
their first two cycles. In the third cycle the male vibrissae are 2-3 mm longer and there is a 
further increase of another 1 mm in the fourth cycle (Ibrahim & Wright, 1975). In the 
experiments carried out here it was evident that the increase in length was due to the increase in 
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the hormonal level in the male mouse. Animals castrated before adulthood continue to have 
short whiskers for at least 6 months. These whiskers are approximately the same length as or 
slightly shorter than the female whiskers. The rale. kow ver, with an excess of testosterone 
early in life showed the growth of a few extra n-lime:res taking place in the second cycle as 
opposed to the third. Guarrera et al. (1976) found tha: the addition of increasing concentrations 
of testosterone to the medium of rat embryo skis ezolants in culture provoked an increase in 
volume and better differentiation in the hair follic.es. We found that the vibrissae of mice treated 
early reached 34 mm in length. This was 13, more thar the final length reached by vibrissae of 
the normal intact male. 

The effect of these treatments on adult mice is sligatiy different. Excess testosterone had an 
immediate effect on the whiskers’ fina! length waich was maintained at the next cycle, while 
castration was not very effective on the growza cycle immediately afterwards but had a 
significant effect on the second successive cycie. 

It is interesting to find that although large indiv:dual animals have longer vibrissae, castrated 
animals were slightly heavier than their control counterparts, but their vibrissae were shorter. 

When testosterone was applied after the start f a cycle it did not affect the growth of that 
cycle. Testosterone caused an increase in whisker length and castration resulted in the reverse. 
The rate of growth and initiation time were normal in all groups of treatment. 
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SUMMARY 


Eighty-one patients with rosacea were treated with either 1?; metronidazole cream or the cream 
base as a placebo for two months. The trial was performed double-blind, and the patients were 
assessed once each month. The variates studied were: (1) overall clinical assessment, (2) lesion 
counts, (3) degree of erythema, (4) independent photographic evaluation, and (5) patient's 
opinion. 

Four patients dropped out of the trial (one treated with metronidazole, three with placebo). In 
all the variates, 1% metronidazole cream proved to be significantly more effective than placebo. 


Metronidazole has previously been administered systemically to patients with rosacea, and the 
effect has been shown to be significantly better than placebo, and comparable to results achieved 
with tetracyclines (Pye & Burton, 1976; Saihan & Burton, 1980; Guilhou et al., 1978; Stieger, 
1978). Therefore, it was considered of interest to test a topical preparation of metronidazole. In 
an open study in fourteen patients with rosacea, promising results were achieved with 1%, 
metronidazole cream (Gamborg Nielsen, 1982). To verify these results a double-blind study 
versus placebo has now been performed. 


METHODS 


Eighty-one randomly selected patients (forty-nine women, thirty-two men) with an average age 
of 47 years (range: 26-87 years) suffering from rosacea of differing degrees of severity entered 
the study. The trial was performed as a double-blind study using 1°,metronidazole cream 
versus placebo. 

Since the intensity of rosacea fluctuates during the year, due to the northern climate, it was 
important to perform the study during a limited period of time. For all visits to the clinic we 
followed a procedure whereby the patients were studied during the same week. The trial was 
performed during January and February of 1982. 
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Patients were provided with 50 g of the test crea which they applied once daily over a period 
of two months. The cream base used for both the-iacebo and the metronidazole cream was an 
oil in water emulsion (lactic acid 1:5°., sediam xi7yl sulphate o-8°,, cetylane 5%, cetanole 
15°, and distilled water 80*;). The average ament of cream applied to the face during the 
study period was 31:4 g (range: 12-0-S1-4 g). The mean amount of metronidazole applied by 
each patient was 3:75 mg a day (range: 2-17-6-82 m. The treatment area was limited to the face. 
None of the patients had been treated for rosaces in the three months preceding the trial. 

Patients were assigned to one of the two courses =f treatmert in accordance with a randomized 
administration scheme. Forty-one were allocate to 1% metronidazole cream, whilst forty 
received the cream base. None of the patients usec any other kind of treatment during the study 
period. 

Each patient underwent a clinical evaluation amc was photographed prior to the study. 

Follow-up examinations were performed after one and two months treatment. These 
included: (1) clinical assessment, (2) lesion counts. (3? assessment of erythema compared with a 
colour scale ranging from 1-5, (4) number of telangiectasia, (5) standardized photography 
together with the colour scale, and (6) patient’s s_bjective opinion of treatment effect. 

Nos. 1 and 5. The objective clinical assessme-: was expressed in the four category acne 
classification of Pillsbury, Shelley & Kligman (19€ :),2s was the photographic evaluation which 
was performed by two independent derme-ologiscs (Table 1). 

No. 2. The papules and pustules were counted. æ each visit (Table 2). 

No. 3. Reduction of erythema was expressed as tee sum of the difference of the colour range at 
every visit (Table 2). 

No. 4. Telangiectasia were expressed by area, - referring to the nose, + + the nose and 
infraorbital region, and + + + the nose, infraorbsta! region and other areas of the face. 

No. 6. The patient's subjective opinion of treat ent results was classed as much improved, 
improved, somewhat improved, unchanged, worse or much worse (Allen, 1980) (Table 3). 

The overall clinical and photographic assessme-ts were fundamental for the documentation 
of the therapeutic effect. The method cf photograp ry was standardized for all patients. In order 
to compensate for variations in film emulsions. ight intensity, aperture, background and 
distance a special colour range was performed consisting of five different lesion colours of which 
numbers 1 and 2 were different shades of normal sE:3 colour. Numbers in the colour range refer 


TABLE I. Degrees of improvement in seventy-seven patients after treatment with 1%, 
metronidazole cream and placebo. The results =e expressed as percemtage improvement 
according to the phctograph& ard clinical findings 











Metron:dazole Placebo 





1 month 2 months 1 month 2 months 
Degree of g à ora i 
improvement Photo, Clinical Phote. Clinzz! Photo. Clinical Photo. Clinical 








0-25"4 I2 19 12 1z 25 23 21 24 
26-50", 3 4 2 4 1 4 o 5 
S1=75"0 9 5 6 = 5 3 9 
76-100", 16 21 20 i¢ 5 7 7 8 
Total patients 40 40 40 4C g 37 37 37 
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TABLE2. Total and mean values of erythema, papules and pustules before treatment and after 
1 and 2 months’ treatment 


Before 1 month 2 months P 
— os value at 
Total Mean Total Mean Total Mean 2 months 





ERYTHEMA 

Clinical (metronidazole) 150 3:8 115 29 100 25 } uds 
Clinical (placebo) 136 37 128 35 116 31 
Photographic (metronidazole) — 143 36 114 2:9 107 zT } Soos 
Photographic (placebo) 127 34 108 29 105 29 

PAPULES 

Metronidazole group 951 238 308 T7 344 8-6 | dus 
Placebo group 1016 275 $36 i45 615 166 

PUSTULES 

Metronidazole group 22 o6 8 02 12 o3 | ad 
Placebo group 37 r'o 31 o8 30 o8 


TABLE 3. Subjective opinion of treatment results, expressed in a six 
category classification, in metronidazole and placebo groups 





Metronidazole Placebo 
imonth 2 months 1i month 2 months 


Much improved 12 16 2 2 
Improved 10 9 7 

Somewhat Improved 9 4 6 

Unchanged 9 1I 19 21 
Worse o o 3 3 
Much worse o o o o 
Total 40 40 37 37 





to the most pronounced area of erythema. The colours used in the range were selected from 
Alcro 3D system, Sweden, with the following colour symbols: 1) R3Y 10, 2) R1Y30, 3) R51, 4) 
R1B52, 5) R1B53. This colour scale was used to assess changes of erythema at the follow-up 
examinations (methods for assessment of treatment effect will be published later as a 
methodological study concerning rosacea). 

Side-effects were registered. Prior to the study 100 patch tests (fifty metronidazole cream and 
fifty cream base) were performed. At the end of the study all patients were tested with 1% 
metronidazole cream using the method recommended by the International Contact Dermatitis 
Research Group. 

Patients were investigated for blood levels of metronidazole both before the trial and after one 
month's treatment. For the statistical calculations of results the chi-square test was used. 
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FIGURE 1. Improvements in the metron dazole and slacebo: groups, expressed in percentages, and 
assessed through objective clinical estimation end phowegraphic evaluation. 


RESULTS 


The number of patients who showed improvemencor 1°,, metronidazole cream versus placebo 
is seen in Fig. 1. After both one and two months’ t-22:ment, improvement in the metronidazole 
group was significantly greater than ia the placese group (P « 0:05). The photographic and 
clinical degrees of improvement expressed in a fou -category classification are shown in Table 1. 
Reduction of redness, papules and pustules :n the metronidazole and placebo groups (expressed 
as total and mean values) are shown in Table 2. Fatient's opinion is shown in Table 3. 

The extent of telangiectasia was unchanged dung the study period. 

Blood metronidazole levels were assayed in patants treated with 1^; metronidazole cream. 
Traces of metronidazole were found in ten of forty patients using the HPLC method (Hackett & 
Dusci, 1979; Arnold, 1982). Results ranged from < 20-45 ng/ml. 

In 100 patch tests performed prior to the stucy cleven irritant reactions were found (five 
caused by metronidazole cream and six by the cceam base). In the group of seventy-seven 
patients who completed the trial, nine slight irriteat reactions were observed when they were 
tested with the substance with which they had beencreated (four caused by metronidazole cream 
and five by the cream base). However. these had no infiuence on the treatment results. Four 
patients left the study (one from the metronidazoie group and three from the placebo group) 
after one month's treatment owing to an absence -f improvement. 

No patients reported allergic er irritant reactions in the treatment area but the cream had a 
drying effect on the skin of most patienzs, probab y cue to the vehicle. 


DiSCUSSEON 


The accepted treatment for rosacea is systemic tetraeycline, which improves 80-90%, of 
patients. Comparable results are founc in patient: treated with oral metronidazole (Saihan & 
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FIGURE 2. Photographs of patient (a) before application of 1°, metronidazole cream, and (b) after 2 
months' treatment. 


Burton, 1980). Topical metronidazole was tried in 1980 (Prinz, 1980), but the improvement was 
not convincing, probably because metronidazole was not released sufficiently well from the 
vehicle. The second study on the topical use of metronidazole for rosacea was performed as an 
open study and showed improvement in 90%, of the patients (Gamborg Nielsen, 1982) which is 
comparable to oral administration. In the first publication a 5% metronidazole cream was used 
and in the second a cream containing 1°,, metronidazole. This indicates that the composition of 
the vehicle was important for the release of metronidazole. 

In the present study it was proved that 1% metronidazole cream was significantly better than 
placebo. The level of improvement was equal to results achieved in the open study, and 
compares favourably with orally administered metronidazole and tetracyclines (Guilhou et al., 
1978; Stieger, 1978). 

Since the minimum dose of oral metronidazole for improvement of rosacea is about 200 mg a 
day (Guilhou et al., 1978) the difference of blood level metronidazole from a single dose of 250 
mg, and the average amount of metronidazole (3:75 mg/day) applied to the face was considered. 
Mean curve peaks of molecularly unchanged metronidazole within 1 h showed a maximum 
concentration of 4-7 ug/ml after oral administration, and 70 ng/ml after topical application. As 
the blood concentration of metronidazole during topical treatment is about one hundred times 
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lower than that found during systemic treatment, the beneficial effects must be due to a local 
mode of action. 

There is no known explanation for the effect <f metronidazole on rosacea. None of those 
microorganisms, including Demodex folkculorur., which are found in rosacea lesions are 
sensitive to metronidazole (Hóffler, Niederau & Pukerer, 1980; Persi & Rebora, 1980). The 
effect of metronidazole may relate to suppression of cell-mediated immaunity (Grove, Mahmoud 
& Warren, 1977), the invasion of microorganisms being secondary to this process. 
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SUMMARY 


13-cis-retinoic acid has been used as a single agent in the treatment of seventy-six patients with 
previously unresponsive cystonodular acne. T'he study was carried out in a double-blind fashion 
using three doses of the drug. Ninety per cent of the patients responded with a 70% 
improvement in the acne severity. Sixty-six per cent of the patients experienced no further 
problems with their acne during follow-up. Side-effects were frequent. The 0:5 mg/kg b.w. dose 
is recommended for the initial course of treatment. 


The conventional therapy of moderate to severe acne consists of long-term oral antibiotics, and 
is successful in most patients. However, there is a small but difficult group of patients who fail to 
improve. A synthetic derivative of vitamin A, 13-cis-retinoic acid, was reported (Peck er al., 
1979) to produce a dramatic improvement in this minority group. Further studies (Jones, Blanc 
& Cunliffe, 1980; Jones, Cunliffe & Cove, 1981; Farrell, Strauss & Stranieri, 1980; Plewig, 
Wagner & Braun-Falco, 1980) have confirmed these observations. This drug therefore has 
potential as an alternative form of therapy in acne. A double-blind dose-response study on 
seventy-six patients is now reported, the main aim of which was to determine the optimum 
dosage for clinical use. 


METHODS 


Seventy-six patients with moderate to severe acne were selected for inclusion in the study on the 
following criteria: (1) failure to respond to long-term oral antibiotic therapy; (2) partial response 
to antibiotics, but rapid relapse on cessation of such therapy. 

The extent of the patients’ acne was assessed under standard lighting conditions by: (1) 
grading on a o—10 scale the severity of the condition on the face, back and chest (Cunliffe, 1981; 
Burton et al., 1971); (2) counting the non-inflamed, superficial and deep inflamed lesions of the 
face. 
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Sebum was collected over a 3-h pericd and was estimated by a gravimetric method (Strauss & 
Pochi, 1961), thus enabling the sebum excretion rate (SER) to be calculated. 

Previous therapy for the patients’ acne was disccatinued 6 weeks prior to the start of the trial. 
Because of the strict selection criteria, patients were recruited over an r1-month period 
(February 1980 to January 1981). Informed corsent was obtained from each patient, with 
emphasis being placed on the need for adequate contraception. Three of the thirty-one females 
were already taking a contraceptive pill. anda further three started it at the beginning of the trial. 

After the initial visit, the patients were seen at 4-weck intervals Guring a treatment period of 
16 weeks, and a follow-up period of :6 weeks. At all visits, SER and acne severity were 
estimated, and side-effects noted. 

Patients were divided randomly into three groups on a double-blind basis for treatment with 
or mg, 0'5 mg and 1-0 mg per kg of boCy weight (b. w. of oral 13-cis-retinoic acid (Table 1). No 
other therapy for the acne was prescribed. 


TABLE |. Patient treatment groups (mean + S.E. 








values) 
Dose group 

(mg/kg bw.) e 1 as ro 
Patient numbers 22 30 24 
Male IE it 17 
Female 1I 13 7 
Age (years) 23:7 24:3 24:6 
zT £13 t17 


Sebum excretion rate Ivy 1:90 1:95 
(ug: cm" ^-min ^ ') żory +015 i020 


Acne grade 4 92 4:87 735 
z077 +asgo t099 


Acne lesions 54 54 79 





The parametric data (SER and acne lesion counu were analysed by Student's t-test for 
changes within the groups, and by one-way analysis of variance for comparison between the 
groups. Wilcoxon's rank sum test was used for analrsis of the non-parametric data (acne grade). 


RESULTS 
During treatment 
Sebum excretion rate (Fig. 1). The SEB was reduced by 75", in theos mg/kg b.w. group, 89°, 
in the 0:5 mg/kg b.w. group and 91% :n the ro mg/kg b.w. group. This reduction occurred 
predominantly within the first 4 weeks. The changes are highly significant (P < 0-0005), and 
there is a significant difference between the effects of the low and high doses at 16 weeks 
(P « 0:05). 
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FIGURE 1. Change in sebum excretion rate during and off therapy. 


Clinical response (Figs 2 and 3). There was an overall good clinical response in terms of both 
the acne grade and the acne lesion count gradually over 16 weeks. The acne grade showed a 70% 
improvement in the o'x mg/kg b.w. dose, and 65% improvement in the other two groups by the 
end of the treatment period (P < 0-01). There was a parallel reduction in the numbers of acne 
lesions of the face. By 16 weeks there was an 80% reduction in the o: 1 and 0:5 mg/kg b.w. 
groups, and an 89% reduction in the 1-0 mg/kg b.w. group (P < o:0005). 

These reductions are all statistically significant but there was no significant difference 
between the doses. 

There appeared to be a differential effect of 13-cis-retinoic acid at the different sites of the 
acne. In the 1-0 mg/kg b.w. group, there was an 80% improvement in the acne of the face, and 
54-56% improvement in that of the chest and back. This pattern was reflected in the other dose 
groups. 

'The numbers of the different types of acne lesions were reduced equally in all dose groups. 


During follow-up 

Sebum excretion rate (Fig. 1). The dose differences are more obvious during the follow-up 
period. At 32 weeks, the SER in the o:1 mg/kg b.w. group has returned to 95% of the 
pre-treatment level, whilst in the other two groups there is only a return to 60—66% of those 
values. This difference between the low and other groups at 32 weeks is significant (P < 0:05), 
and the SER in the high dose groups is still significantly different from the pre-treatment value* 
(P « 0:0025). 


Clinical response (Figs 2 and 3). The effect of 13-cis-retinoic acid was to produce a clinical 
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FIGURE 3. Change in acne lesion count curing and off therapy. 
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improvement of greater than 50% in sixty patients over the 16-week treatment period, and a 
further nine patients continued to improve during the follow-up period (whilst off treatment) to 
that level. Only seven patients (three in the o-1, three in the 0:5 and one in the 1-0 mg/kg b.w. 
dose groups) failed to respond at all. It is interesting to note that both the slow responders and 
the failures experienced the expected reduction in SER. 

Eleven patients (1494) experienced a relapse during the follow-up period, though only six of 
these to 50%, of their pre-treatment acne grade. Five patients were in the o'r mg/kg b.w. dose 
group and three in each of the other dose groups. 

Thirteen patients (nine relapsers, four failures) received further treatment prior to the 32 
weeks and were withdrawn from the study at that point. Five patients failed to attend during the 
follow-up period for a variety of reasons. 


Side-effects 


Clinical. The incidence of clinical side-effects, which were dose related, is as shown in Table 
2. Although side-effects were very frequent, the drug schedule had to be altered in only three 


TABLE 2. Percentage incidence 
of clinical side-effects 








Dose group 

(mg/kg b.w.) 
Side-effects O1 OS ro 
Cheilitis 90 97 92 
Facial dermatitis 48 62 76 
Epistaxis 29 31 44 
Desquamation 29 28 40 
Arthralgia 20 17 28 
Conjunctivitis oO 14 20 
Malaise 5 7 16 


patients. These three patients were excluded from the study. The severity of the main 
side-effects is shown in Table 3, and their time course in the 1-0 mg/kg b.w. group is shown in 
Fig. 4. 


Biochemical. The only abnormalities detected were in the serum y-glutamyl-o-transferase 
(SGOT) (Table 4), fasting lipids (Table 5) and urine protein. 

The low dose of the drug produced no significant elevation of the mean level of the SGOT. 
The rises in the other two groups were significant (P < 0-0005) but only in the 1-0 mg/kg group at 
the fourth week was the mean rise greater than the upper limit of normal. The normal upper 
limit for our laboratory is 22 iu/l. 

However, thirty-six individuals had raised levels during treatment (four in the o: 1, thirteen in 
the o5 and nineteen in the 1-0 mg/kg group). In only nine cases was this above 30 iu/l, the 
highest level being 45 iu/l. Only two patients (both in the 1-0 mg/kg group) had consistently 
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TABLE 3. Severiz of side-effects expressed as 
percentage frequency 





3 
o 


Mild “Moderate Servere 





Cheilitis 
img kg b.w.: 
O1 ig 37 i4 
os 21 52 4 
Ie 20 48 x4 
Facial dermatitis 
(mg/kg b.w.? 
O1 19 29 2 
os 17 gl i4 
ro 24 a6 1$ 
Epistaxis 
img kg bw) 
O1 24 s 
Os 3i [o 
rO 4 6 
Desquamatioa 
img kg bow.) 
oa 24 5 > 
Os 14 4 2 
Lo 24 i6 2 


raised levels. There was no consistent pattern in the remaining patients, with nineteen having 
only a single elevated level. 

All levels returned to normal after stopping treecment. 

There was no elevation of the mean levels of fas&ng plasma ipids above the normal range in 
any of the dose groups. The upper limit of normal 5r the plasraa triglyceride is 1-7 mmol/l and 
70 mmol/l for the plasma cholesterel. However, there wes a steady rise of the plasma 
triglycerides in all groups during treatment. The vzlues at 16 weeks were significantly different 
from the baseline levels (P « 0:005); the levels returned to baseline on stopping therapy. Six 
patients (three in the 1-0 mg/kg group) had raised levels above 1-7 mmol/l during treatment. The 
highest level was 2:5 mmol/l, and in three of these patients the levels returned to normal during 
treatment. 

Similar changes were observed in the fasting plasma cholesterol level with no elevation of the 
mean group level above normal, but there was 2 steady rise during treatment producing 
significantly different levels at 16 weeks {P < 0:0c2s). and a return to baseline levels after 
treatment. Eleven individuals had increased levels abcve normal during treatment, the highest 
level being 7:4 mmol/l. In six patients, those levels returned to normal during treatment, and the 
others did so during follow-up. Three patients hed increased levels prior to treatment. One 
suffered no further elevation, and in the other two, 2vels.rose from 8:2 to 9-0 mmol/l and 7-7 to 
9:2 mmol/l. These returned to baseline post-treatrzert. 
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FIGURE 4. Time course of side-effects in patients treated with 1-0 mg/kg b.w. of 13-cis-retinoic acid. 


TABLE 4. Serum }-glutamyl-o-transferase levels [mean, 
standard error of mean (SE) and number of patients (»)] 


Weeks 
Dose 
(mg/kg b.w.) o 4 8 12 16 Post 





0:1 Mean 197 192 1755 1847 1947 19°36 
SE 137 521 107 098 r84 r82 
n 20 20 20 19 19 11 


os Mean St 170 185 189 3181 1873 





SE 0:63 0-70 076 127 109 097 
n 27 27 28 25 25 15 
1:0 Mean I&O 25:52 22:2 21-65 2120 17:17 
SE o88 120 r56 1:35 o81 O77 
n 23 21 21 20 20 12 
DISCUSSION 


This study has confirmed our preliminary observations (Jones et al., 1980; Jones et al., 1981) 
and those of Farrell et al. (1980) and Plewig et al. (1980) that this drug is effective in the 
treatment of acne. Peck et al. (1982) has now reported on a double-blind randomized study using 
a placebo group and also confirms his earlier results. 
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TABLE §. Fasting plasma trigix--r:óz levels Enean, stan- 
dard error of mean (SE) and manbe> of patients D] 








Werk 
Dose Sa 
(mgkgb.w. c 4 i 12 16 Post 
o1 Mean C65 œs sie c8; 287 c7 
SE C07 OO seg CoB DIO ce7 
Ki 2 19 20 18 7 & 
o's Mean C58 056 sg c8; 287 CeO 
SE COS O07 cef cog DIO cog 
H 248 28 zt 28 23 3 
ro Mean C73 028 weg r12 13 C74 
SE C12 OCS 3 CI2 213 Cog 
n 21 19 z 22 zd 7 


The main drive in the production of acne is an increased SER (Cunliffe & Shuster, 1969). It is 
almost certain that this drug works by reducing =ebacenus gland function (as is shown by its 
ability to reduce the SER) and by altering surface pic composition (Strauss er al., 1980). T his 
reduction is rapid, reaching almost maximum suppression by 4 weeks. There was a dose 
relationship in reduction of SER and as all three dowes suppressed SER 75-90% , it is likely that 
smaller doses will have an effect. Current work shows that ocos mg/kg b.w. will reduce SER by 
So?,. 

The anti-seborrhoeic effect of 13-cis-ret:noic acid i: not hermonaL It probably acts directly 
on the sebaceous gland differentiation (Gomez & Meskowitz, 1980; Gomez, 1981; Sansone- 
Bazzano, Seeler & Cummings, 1980; Landthaler <r ela 1981). The effect of the drug is not 
permanent, although a reduction in SER is still e«iient 16 weeks after cessation of therapy, in 
those patients on the higher dosage. These findmg: agree with those of Strauss & Stranieri 
(1982). 

The drug has a dramatic effect clinically, particularly when it is realized that most of these 
patients had unresponsive acne. Ninety-one pez ceat of patients had a greater than 50*; 
improvement and 66° have not experienced a relar se over the 16-week follow-up. This lack of 
rapid relapse ran counter to most of these patients’ p-evicus histories. Thus, not only is this drug 
effective clinically, but it can produce a prolonged remsssion. Though our numbers are small, it 
appears that patients treated with the low dose hawe tne greater chance of relapse. 

The continued improvement after stopping there py fes with the mechanism of action of the 
drug. 13-cis-retinoic acid reduces SER and so reduces ‘he drive to the development of new acne 
lesions. The early reduction in non-infiamed lesiers suggest: that the drug may have a direct 
effect on comedogenesis. Current electron microscope work suggests that the drug influences 
the ultrastructural appearance of the comedones. The fact chat most patients experienced a 
facial dermatitis suggests that the drug also direc: v effects the epidermis. This, too, may be 
playing a part in the inhibition of the formation c? comedones in the pilosebaceous duct. 

This reduction in non-inflamed lesions could sapsequentiy reduce the rate of formation of 
inflamed lesions. However, it was noted that the numbers of all types of acne lesions were 
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reduced in parallel. The drug may therefore also have a direct anti-inflammatory role (Plewig et 
al., 1981), or be acting directly against the bacteria which are thought to have a role in this 
process. This latter suggestion is thought to be unlikely (Weissmann, Wagner & Plewig, 1981), 
though it was shown in a separate study in more than half our patients that the drug significantly 
reduced the numbers of Propionibacterium acnes on the skin surface. This is likely to be 
associated with a similar reduction in the follicular colonisation of P. acnes and may be secondary 
to lack of sebum. 

However, 13-cis-retinoic acid is not without side-effects (Peck er al., 1979; Jones et al., 1980; 
Farrell ez al., 1980; Wagner & Plewig, 1980; Windhorst & Nigra, 1982). The incidence in this 
series corresponds to those seen in other centres though the dose relationship has not been 
emphasized previously. Clinical problems, especially muco-cutaneous ones, are common but 
only three patients needed to have therapy reduced and these all had a polyarthropathy at 8 
weeks and were withdrawn from the study. T'he side-effects resolved within 1 month of stopping 
therapy. 

The mild and transient abnormalities in urinary protein are probably insignificant and 
represent mild mucous membrane damage in the urethra. 

The assessment of the biochemical abnormalities presents a problem. There seems to be no 
doubt that the drug causes a rise in the SGOT which presumably represents inflammatory 
changes in the liver, though no abnormalities of bilirubin or alkaline phosphatase were seen. 
The effect is dose-dependent with the 1-0 mg/kg dose producing an elevated mean level and 
having the greatest proportion of patients affected. However, the individual with the highest 
elevation was taking 0-1 mg/kg b.w. The effects do not persist on discontinuation of therapy. 
Similar changes occur with the aromatic retinoid, etretinate (Orfanos er al., 1979) though it is 
not thought to produce a consistent toxic effect (Glazer et al., 1982). 

The fasting plasma lipids show a gradual significant rise during therapy but without the mean 
group levels becoming abnormally high. Certain individuals have shown elevations above the 
normal limit, half of these being transient and none being particularly high. Those individuals 
with pre-existing abnormalities showed no marked elevation of their levels by 13-cis-retinoic 
acid. 

The mechanism by which plasma lipids are raised by 13-cis-retinoic acid treatment is not 
known, though the rise is well reported (Peck et al., 1979; Wagner & Plewig, 1980; Katz, 
Hildegard Jorgenson & Nigra, 1980; Dicken & Connolly, 1980). It is a feature seen with toxic 
doses of naturally occurring vitamin A acid (Kligman, Leyden & Mills, 1981) and abnormal 
lipid handling by the liver is the most likely explanation for this observation (Goodman, 1981; 
Gerber & Erdman, 1982). 

The clinical side-effects are similar to those seen in vitamin A toxicity (Kligman er al., 1981). 
This suggests that the drug may be working at similar receptor sites to vitamin A or it may 
displace natural vitamin A in the plasma and allow it to produce the toxic effects. More data on 
the pharmacokinetics of the drug is required before the precise mechanisms are known. 

Long-term treatment with oral antibiotics produces a 27°, improvement at 4 months and 
side-effects in 15°% of patients (Cunliffe er al., 1981). These are mainly gastro-intestinal upsets 
or vaginal candidosis. Abnormalities of routine blood investigations are extremely rare. 

Thus, 13-cis-retinoic acid appears to be clinically more effective in severe acne than oral 
antibiotics, but it is associated with considerably more side-effects. 

The choice of an optimum dosage is difficult, requiring a balance of clinical effectiveness, 
side-effects and relapse rate. T'he 1-0 mg/kg b.w. dose was associated with the highest incidence 
of side-effects, especially raised SGOT and fasting lipids. The o-5 and o:1 mg/kg b.w. doses 
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were equally effective clinically and these patient encountered far less severe side-effects, but 
the o1 mg/kg b.w. group had far more problems in terms of treatment failures and relapses: 
45°% vs 27-33%. Our recommendation, thereforz, would be for the o-5 mg/kg b.w. dose to be 
the first choice treatment in antibiotic-resistant cysto-nodular acne. 

Further work comparing this dose against long-term crai antibiotics is needed, and is planned 
for the future, 
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SUMMARY 


Women with persistent or late onset acne vulgaris were divided into two treatment groups. The 
first received continuous low dose prednisolone to suppress ACTH-dependent androgen 

secretion and the second was treated with cyclical oestrogens with medroxyprogesterone to 
elevate sex hormone binding globulin (SHBG). In both groups there was a significant 
improvement in the severity of the acne after 4 months' treatment. Although pre-existing 
hormonal abnormalities were corrected, the improvement in the acne did not correlate with the 
baseline hormone levels. However, suitable oestrogen-progesterone combinations or low dose 
prednisolone may be given, alone or in combination, to suppress free circulating androgens in 
these patients with a high probability of improving their acne. 


In an assessment of androgen status in fifty women with persistent or late onset acne vulgaris 
(Darley et al., 1983) elevated circulating androgens or low SHBG were found in 52% of 
patients. Raised total serum testosterone (22°) and low SHBG (2695) were the commonest 
abnormalities, although raised serum dehydroepiandrosterone (DHA) (16%) and DHA 
sulphate (12%) were also observed. The aim of the present study was to determine whether 
correction of these abnormalities resulted in clinical improvement in the acne. Low dose 
prednisolone was used to suppress androgen levels and oestrogens were administered in order to 
clevate SHBG. 


METHODS 


‘Thirty-eight women were investigated. Assay and clinical assessment methods were similar to 
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those already described (Darley et aL, 1983). Systemic antibiotics were discontinued at least 2 
weeks prior to entry into the trials. Patients witt high serum testosterone levels were placed in 
group I and patients with normal va:ues of serum testosterone and low SHBG were placed in 
group 2. Patients with normal testosterone amd SHBG results were distributed randomly 
between the two groups. This work was approvec by S: Barthelomew’s Hospital Ethical 
Committee. 

Patients in group 1 received prednisolone 2:5 mg oa waking and 5 mg on retiring. Patients in 
group 2 received ethinyl oestradiol 3c ug daily and medroxyprogesterone acetate s mg on days 
1—7 of each calendar month. At the end cf this q-mcnth period, patients attended for clinical 
(observer) assessment of improvemer: (Darley etal.. 1983). Patients were asked to state whether 
their acne was slightly better. better, much tetter, slightly worse, worse or much worse 
(subjective assessment). While still on treatmen: al’ patients had samples taken for androgens 
and SHBG between 09:00 and 10:00 h. 

Non-parametric statistical analysis was chosen because the results were frequently not 
normally distributed and because the trectment zreups were made up of small numbers. For 
comparison of groups of data, paired zank sum tests were employed. The Spearman correlation 
coefficient was used for correlations. 


Group 1 ( Prednisolone) 

Fourteen patients received treatment for 2 total of 4 months. At the end of this period there 
was a significant improvement in observer assessment (P « 0:01) (Fig. 1). Three patients felt 
their acne was better, seven patients were much Setter and four patients reported no change. 

Testosterone, androstenedione, androstenedic!, DH A and DHA sulphate were significantly 
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FIGURE 1. Group 1 (Prednisolone). Observer assessmertof :raprovement after months’ active treatment 
in fourteen females with acne vulgaris. 
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FIGURE 2. Group 1 (Prednisolone). Serum testosterone after four months' active treatment in fourteen 
females with acne vulgaris. The patient with an unsuppressed cortisol level is circled. 
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FIGURE 3. Group 2 (Ethinyl oestradiol: and medroxyprogesterone acetate). Observer assessment of 
improvement after four months' active treatment in ten females with acne vulgaris. 
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FIGURE 4. (Left) Group 2 (Ethiny! oestradiol and medscxvprogestecone acetate). SHBG after 4 months’ 
active treatment in ten females with acne vulgaris. Patients taking medroxyprogesterone at the time of 
sampling are circled. 

FIGURE 5. (Right) Group 2 (Ethinyl oestradic: and mezsozyprogesterone acetate). Serum DHA sulphate 
after 4 months’ active treatment in ten females with acne vulganis. Patients taking medroxyprogesterone at 
the time of sampling are circled. 


lower in all patients after 4 months’ treatment (Fig. 2). Levels were suppressed to within the 
normal range except in one patient, who had am unsuppressed cortisol level of 670 nmol/l 
(laboratory normal range 160-700 nmol/T.. The eadrogen level is circled on the graph. SHBG 
was unchanged after 4 months’ treatment. 

Four out of eight patients with irregular menses who were treated with prednisolone for 4 
months noted that their periods had become moe regular. 


Group 2. ( Ethinyl oestradiol 30 ug daily and meazexypusogesterone acetate 5 mg for 7 days each 
calendar month) 
A total of ten patients completed 4 menths’ treatment. There was a significant improvement in 
Observer assessment after this period (P « o:01) (Fig. 3). Three patients reported that their acne 
was better and seven patients felt it was much better. 

There was a significant increase in SHBG after 4 months’ treatment (P « oor) (Fig. 4). 
‘Testosterone was significantly higher (P « 0-01) b: androstenedione, androstenediol and DHA 
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TABLE 1. Adverse side-effects in women with acne who received predniso- 
lone (group 1). Eighteen patients started on treatment 


Necessitated stopping 





Side-effects No Yes 





Headaches. Vaginal discharge 1 

Heavier periods 2 

Dysmenorrhoea I 

Increase in facial hair I 2 
Total 5 2 

Other reasons for stopping treatment: 

Failure to improve 1 

Inability to tolerate repeated venepuncture I 
Total 2 


were not significantly different at the end of the trial. Levels of DHA sulphate were significantly 
lower after 4 months’ treatment (P « 0-02) (Fig. 5). 

< Attempts were made to correlate the changes in severity (i.e. degree of improvement) in group 
1 and group 2 with all the baseline values, both clinical and hormonal, but no significant pattern 
emerged. No serious adverse side-effects were encountered in the course of the clinical trials 
. (Tables 1 & 2). However, treatment was discontinued in eight patients (two in group 1, six in 


TABLE 2. Adverse side-effects in women with acne who received 
ethinyloestradiol and medroxyprogesterone acetate (group 2). Twenty 
patients started on treatment 





Necessitated stopping 








Side-effects No Yes 

Heavy prolonged periods 3 2 

Midcycle bleeding 3 I 

Breast nodularity 1 

Nausea I 

Weight increase I 

Multiple complaints I 
Total 7 6 


Other reasons for stopping treatment: 


Failure to improve 2 
Became pregnant I 
Defaulted I 


Total 4 
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group 2) as a result of adverse side-effects. One patient became pregnant while on ethinyl 
oestradiol and medroxyprogesterone acetate and the treatment was therefore stopped. A further 
patient became pregnant within a menth of stopping treatment in spite of having experienced 
difficulty in conception prior te treatment. 


DISCUSION 


Continuous low dose steroids have been used for some time as a means of suppressing elevated 
androgen levels in women with idiopathic hirsutes aac the polycystic ovary syndrome (Perloff 
etal., 1958; Casey et al., 1966; Ettinger et al., 1973). Prednisolone 2:5 mg on waking and 5 mg on 
retiring (Besser & Edwards, 1972) was used in the present study. This ‘reversed circadian 
rhythm’ regimen suppresses ACTH-dependert androgen secretion. The dose used is a 
replacement dose so the side-effects associated with supra-physiological doses of exogenous 
corticosteroid administration are not seen. 

Prednisolone in this dosage produced significant ebserver improvement and ten out of 
fourteen patients reported a definite improvement in their acne. Low dose prednisolone has 
been used in women with acne with Sene‘icial results by a number of other groups (Didcoct, 
1954; Danto, 1957; Goth & Nebenfuhrer, 1964) out androgen levels were not monitored. 

All the androgens measured were significantly ‘ower after 4 months’ treatment. In one patient 
suppression was minimal and was less than that szen after dexamethasone. A high cortisol level 
at 4 months suggests that this indivicual was not taking prednisolone at the time of sampling. 
Apart from this instance all androgens were suppressed to within the normal range after 4 
months’ prednisolone. 

In hirsuties suppression of androgens occurs in the majority of patients but the clinical 
response is variable and is unrelated to pre-treatment levels (Ettinger et al., 1973). Ettinger e! 
al., (1973) also noted that androgen levels may be sermanentiy restored to normal by continuous 
low dose steroids. 

Eighteen patients were started on this treatmerz. Three patients reported an increase in facial 
hair while on prednisolone although this was not clinically apparent. In one patient this 
complaint was temporary and prednisolone was continued but in the other two, treatment was 
stopped. One of these patients complained of harsucies after only 10 days of therapy. Other 
side-effects were encountered in four patients ard were temporary and not troublesome. 

Four out of eight patients who had irregular per eds at presentation reported an improvement 
in the regularity of their cycles after 4 months’ prednisolone. This is a frequent finding in 
women with hirsuties and the polycystic ovary :sncérome treated with this regime (Besser & 
Edwards, 1972; Ettinger et al., 1973). Patents sbould be warned that they may become more 
fertile. 

The second group of patients were treated with ethinyl oestradiol 30 jg daily and 
medroxyprogesterone acetate 5 mg for 7 days each month. It was chosen because the 
combination produces a marked increase in SHB*> using a low dose of ethinyl oestradiol. The 
progestogen is essential to ensure regular stripping of the endometrium and prevent 
endometrial hyperplasia. 

Observer assessment demonstrated a significari improvement after 4 months’ treatment. All 
ten patients who completed treatment felt that trere had been an improvement in their acne. 
The beneficial effect of oestrogens has been a comsistent finding in acne. Palitz (1962) was the 
first to use a combined oestrogen-progestogen corzraceptive pill in acne. It has been pointed out 
that improvement in acne may not occur fer three or four cycles and there may be a slight 
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deterioration in the first few weeks of therapy (Strauss & Pochi, 1963). Clinical trials should 
therefore be continued for a minimum of 2 months. 

The elevation of SHBG produced by ethinyl oestradiol and medroxyprogesterone was 
impressive. Levels rose by fourfold after 4 months' treatment. Testosterone levels were 
significantly higher after 4 months of ethinyl oestradiol and medroxyprogesterone. This has not 
been previously reported but the situation is similar to that seen in pregnancy when SHBG rises 
and there is an increase in total testosterone. DHA sulphate levels were significantly lower on 
ethinyl oestradiol and medroxyprogesterone after 4 months. Low levels have been reported 
before in women on combined contraceptive pills (Bulbrook er al., 1973). 

Twenty patient$ were started on ethinyl oestradiol and medroxyprogesterone. One patient 
became pregnant on the treatment and a further patient became pregnant during the first cycle 
after stopping. This combination is not contraceptive and patients should be warned of this. 
Heavy prolonged periods and inter-menstrual bleeding were the most troublesome side-effects 
and were encountered in nine patients. These tend to settle if treatment is continued but in three 
patients it was necessary to stop treatment. In all, six out of twenty patients stopped therapy as a 
result of adverse side-effects. 

The progestogenic 19 nortestosterone derivatives, norethindrone, norgestrel and norethister- 
one, lower SHBG when given alone. Lynestrenol has a similar but less marked effect. In 
combination with ethinyl oestradiol or mestranol, the oestrogen-induced rise in SHBG is 
partially or totally suppressed by these progestogens (Thijssen & Van Kammen, 1975; Victor, 
Weiner & Johansson, 1976; El Makhzangy, Wynn & Lawrence, 1979). Ethynodiol diacetate and 
megestrol acetate do not have this effect and preparations containing ethinyl oestradiol and these 
progestogens stimulate SHBG production (Thijssen & Van Kammen, 1975; Victor et al., 1976; 
El Makhzangy et al., 1979). 

Testosterone is higher in patients taking combined pills which contain norgestrel or 
norethisterone (Briggs & Briggs, 1972; Kjeld, Puah & Joplin, 1976) while those containing 
lynestrenol lower testosterone (Browning & Anderson, 1977). Preparations containing ethyno- 
diol diacetate or chlormadinone produce no change in testosterone levels (Weisz et al., 1973). 

Preparations containing norgestrel, norethindrone and norethisterone tend to make acne 
worse while those containing chlormadinone, ethynodiol diacetate and megestrol acetate are 
beneficial (Barranco, 1974). Ethinyl oestradiol (50 ug) with a lower dose of norethisterone (1mg) 
is also helpful in acne (Pye er al., 1977). Apart from their effect on serum testosterone and 
SHBG, preparations containing 19 nortestosterone derivatives have been shown to stimulate 
sebaceous glands (Strauss & Kligman, 1961). 

As far as the effect of the combined pill on acne and sebum excretion rate is concerned it is 
clear that the changes in SHBG and testosterone are dependent on the dose of oestrogen and the 
dose and type of progestogen used. Preparations which contain ethinyl oestradiol and 
ethynodiol diacetate increase SHBG levels without altering serum testosterone. Levels of 
circulating free testosterone will therefore fall. T'hese preparations have been beneficial in the 
treatment of acne in uncontrolled trials in our hands. The most effective way to lower free 
testosterone levels is to combine low dose prednisolone with a suitable combined pill and this 
regime has been used in the treatment of hirsuties (Anderson, 1974; Casey, 1975). Saihan & 
Burton (1980) have used such a combination in a small group of women with acne with beneficial 
results. 

The improvement in the acne in patients treated with ethinyl oestradiol and medroxyproges- 
terone or with low dose prednisolone did not correlate with the baseline androgen or SHBG 
results. It is therefore not possible to predict which patients will benefit from this form of 
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therapy. However, certain guidelines for investigaticr: and treatment can be suggested. It may 
be helpful to measure total serum testos:erone an SHBG in women over 18 years old who have 
troublesome acne. A suitable combined contracepzve piE containing ethynodiol diacetate 
should be prescribed in women who sre found œ have low SHBG levels or in any woman 
suffering from acne who wishes to use this form of cortraception. Patients with elevated serum 
testosterone levels should receive low dose pred-isoioge. The serum testosterone should be 
repeated after 1 month to ensure that suppressica has occurred. In the most therapeutically 
resistant patients and in those women with both abncrmal testosterone and SHBG levels, the 
combination of an oestrogen-dominant contraceptive pil and low dose prednisolone will have 
the most marked effect in lowering free testosteroze levels. Assuming a satisfactory response is 
obtained, therapy should be continued for a yezr befere any attempt is made to withdraw 
medication. 





ACKNOWLEDGEMENTS 


We are grateful to the Departments of Medical [ lastration and Chemical Pathology, the 
Computing Unit for Medical Sciences aad the Pharmacy at St Bartholomew’s Hospital for their 
assistance. We wish to express our thanks to Michelle Quinlan for her skilled technical 
assistance in many of the androgen assays. 


REFERENCE 


ANDERSON, D.C. (1974) Sex hormone binding gìobuin. Clinmal Zadaecrinofogy, 3, 69. 

BARRANCO, V.P. (1974) Effect ofandrogen-dominznt and estrogen-dominant oral contraceptives on acne. Cutis, 14, 384. 

Besser, G.M. & Epwarps, C.R.W. (1972) Hirsuties end virilam. Clinics ix Endocrinology and Metabolism, 1, 491. 

BRIGGS, M. & BRIGGS, M. (1972) Plasma hormor:e concentrations in women receiving steroid contraceptives. Journal of 
Obstetrics and Gynaecology of the British Cantmornweaith, 79, 349. 

BROWNING, M.C.K. & ANDERSON, J. (1977) Effect of oral contzaceprives on plasma testosterone concentration. British 
Medical Journal, i, 107. 

BurBROook, R.D., Haywarp, J.L., HERAN, M. SwatN, M.C, Tene, D. & WaNc, D.Y. (1973) Effect of steroidal 
contraceptives on levels of plasma androgen sulphates ari cortisol. Lancer, 1, 628. 

Casey, J.H., BURGER, H.G., KENT, J. R., KELLIE, A. E., Maxuam,A.. NABARRO, J. & NABARRO, J.D.N. (1966) Treatment 
of hirsutism by adrenal and ovarian suppression. Journai xf €"utical Endocrinolegy and Metabolism, 26, 1370. 

Casey, J.H. (1975) Chronic treatment regimens fer hirsutism ia women: effect of blood production rates of testosterone 
and on hair growth. Clinical Endocrinology. 4, 3:3. 

DANTO, J.L. (1957) Effect of adrenocortical steroids on cysticardpapular acne. Journal of Investigative Dermatology, 29, 
315. 

Darley, C.R., Moore, J.W., Besser, G.M., Monro, D.D., Epwarps, C.R. W., Rees, L.H. & Kirsy, J.D. (1983) 
Androgen status in women with late onset or persistant azne vulgaris. Clinical and Experimental Dermatology. In 
press. 

Dipcoct, J.W. (1954) Observations on the effec: of cortisone izacae valgaris. Journal of Investigative Dermatology, 22, 
243. 

Ex MakHzaNGY, M.N., WYNN, V. & Lawrence, D.M. (1979: Sex hermone binding globulin capacity as an index of 
oestrogenicity or androgenicity in women er. orai contraeeptve steroids. Clinical Endocrinology, 10, 39. 

ETTINGER, B., GOLDFIELD, E.B., BURRILL, K.C, Vow WERDER, X. & ForsHam, P.H. (1973) Plasma testosterone 
stimulation-suppression dynamics in hirsuze women. America Journal of Medicine, $4, 195. 

GOTH, A. & NEBENFUHRER, L. (1964) Treatment of acne and menstrual disorders with small doses of prednisolone. 
Journal of Clinical Endocrinology and Metabolism, 24, 1226 

KJELD, J.M., Puan, C.M. & Jopien, G.F. (1975) Changes E. levels. of endogenous sex steroids in women on oral 
contraceptives. British Medicai Journal, ti, 1354. 

PaLtrz, L.L. (1962) Abstract of a preliminary report on norezawredrzl (enovid) in the control of acne in the female. 
Archives of Dermatology, 86, 237. 











Treatment of acne vulgaris 353 


Pertorr, W.H., CHANNICK, B.J., SUPLICK, B. & CARRINGTON, E.R. (1958) Clinical management of idiopathic hirsutism 
(adrenal virilism). Journal of the American Medical Association, 167, 2041. 

Pye, R.J., MEYRICK, G., PYE, M.J. & Burton, J-L. (1977) Effect of oral contraceptives on sebum excretion rate. British 
Medical Journal, ii, 1581. 

SAIHAN, E.M., BURTON, J.L. (1980) Sebaceous gland suppression in female acne patients by combined glucocorticoid- 
oestrogen therapy. British Journal of Dermatology, 103, 139. 

Strauss, J.S., Kr1GMAN, A.M. (1961) The effect of progesterone and progesterone-like compounds on human 
sebaceous glands. Journal of Investigative Dermatology, 36, 309. 

Strauss, J.S. & Pocur, P.E. (1963) Effect of enovid on sebum production in females: a preliminary report. Archives of 
Dermatology, 97, 366. 

'THESSEN, J.H. & Vaw KAMMEN, E. (1975) Hormonal contraceptives and sex hormone-binding globulin capacity. 
Journal of Endocrinology, 64, 50P. 

Victor, A., WEINER, E. & JOHANSSON, E.D.B. (1976) Sex hormone binding globulin: The carrier protein for 
d-norgestrel. Journal of Clinical Endocrinology and Metabolism, 43, 244. 

Wersz, J., LLovp, C.W., Losorskv, J., PUPKIN, M., ZANARTU, J. & PUGA, J. (1973) Concentrations of unconjugated 
estrone, estradiol, androstenedione and testosterone in ovarian and peripheral venous plasma in women: the effects 
of steroid contraceptives. Journal of Clinical Endocrinology and Metabolism, 37, 254. 


British Journal of Dermatology (1983) 108, 355—361. 
Case Reports 


Familial sea-blue histiocytosis with cutaneous 
involvement. A case report with 
ultrastructural findings 


A.M.ZINA AND S.BUNDINO 


Institute of Dermatology, Turin University, Italy 


Accepted for publication 14 July 1982 


SUMMARY 


A 25-year-old man presented with the sea-blue histiocyte syndrome. In addition to hepato- 
splenomegaly, lung infiltrate and bone marrow involvement, he had cutaneous nodules and 
plaques over his face, and thickened eyelids. Typical sea-blue histiocytes were found in the skin 
biopsy. Electron microscopy showed cytoplasmic bodies revealing a peculiar pleomorphic 
structure. A sister suffered from the same disease. This is the first familial case of sea-blue 
histiocyte syndrome showing cutaneous involvement. 


Sea-blue histiocytes (SBH) are large macrophages whose cytoplasm is filled with granules 
staining blue or blue-green with Giemsa. These cells were first observed in the spleen 
(Moeschlin, 1947). It is now known that they occur primarily in patients with an inherited 
disorder called the sea-blue histiocyte syndrome (SBHS) (Silverstein, Ellefson & Ahern, 1970). 
This disease is characterized by an infiltration of SBH in the bone marrow, spleen, liver, lymph 
nodes, lungs and, less frequently, the eye, nervous system and gut (Sawitsky, Rosner & 
Chodsky, 1972; Silverstein & Ellefson, 1972). Cutaneous changes which have been reported 
include facial macular hyperpigmentation (Malinin, 1961; Saidi et al., 1970) and leucoderma 
(Bednar, Hermansky & Lojda, 1964), but in these cases histological examination of the skin has 
failed to reveal the presence of SBH. 

However, the SBH cells have been reported to occur in other organs such as the bone marrow 
or spleen in various unrelated diseases, including thalassemia (Beltrami, Bearzi & Fabris, 1973), 
and hyperlipaemia (Rywlin et al., 1971; Robinowitz et al., 1975). As far as we know, SBH have 
been reported in the skin in only two patients, one with mycosis fungoides (Robinowitz, 
Roenigk & Smith, 1975) and one with chronic granulocytic leukaemia (Dosik, Rosne & 
Sawitsky, 1972). The substance stored in the granules has not been fully identified, but 
histochemical reactions and histological staining features suggest it is a glyco-phospholipid, 
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probably a ceroid (Silverstein & Ellefson, 1972; Re dbord, 1972). Ultrastructural examination 
shows that the bodies are usually composed of meltilamellar membranes arranged in whorls 
with 5 nm periodicity (Lynn & Terry, 1964). Nevertheless, recent studies have emphasized the 
pleomorphism of the stored material in SBH from citerent diseases (Amazon & Rywlin, 1980; 
Beltrami et al., 1973) and in different cases of the same disease (Kattlove et al., 1970). 

We here describe a case of familial primary SBE * in a man with cutaneous nodules. Electron 
microscopy of SBH in the skin showed peculiar in -lasiens never previously reported. 


CASE REPCETS s 


Case 1 

G.S., a 25-year-old man, had a long and complex history which has been summarized by 
Minetto et al. (1978). He had hepatosplenomegaly. bcne marrow involvement, slight peripheral 
thrombocytopenia and diffuse pulmonary micron =lular involvement. In 1977 the cutaneous 
lesions were limited to the eyelids. These were de: —ibec by the authors as ‘sclerodermoid’ but 
no skin biopsy was performed. Five years ‘ater the patient still felt well despite his persistent 
disease. He consulted us because nodules had c=veloped on his face. Clinical examination 
showed multiple nodules and plaques located on the ^orchcaé and chin (Figs 1 & 2); they were 
slightly erythematous with a waxy consistency. The palpebral infiltration had remained 
unchanged. A skin biopsy revealed a multifocal Fistiocytic nodular infiltrate located in the 
middle and the deep dermis, mainly in a perivascular cr periadnexal pattern (Fig. 3). There were 
also a few sarcoid-like granulomas showing epithe3oid histiocytes mixed with giant cells and 
lymphocytes (Fig. 3). The stroma showed a fibrous reaction. Histochemistry showed the cells 
were typical SBH, since they were filled with granul ^s staining blue-green with Giemsa (Fig. 4), 
PAS positive, Sudan Black positive and showing < deep blue colour without metachromasia 
with toluidine blue. 

To exclude sarcoidosis further investigations wc carried out. A Kveim test was negative; 
ACE (angiotensin-converting enzyme) was norme. 128 U/ml (NR so-150). Some leukocyte 
enzymes known to be deficient in some lysosomal storage disease were studied (the units are 
nmol/h/g protein): arylsulphatase pH s. 160 NR 42-139) pH 6, 105 (NR 25-151); 





FIGURE 1. Plaques over the forehead and iafiltration of evelids. 


FIGURE 2. Multiple nodules sa@tered over the chin 
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FIGURE 3. Sparse nodules of infiltrate in a fibrous stroma; note the granulomas with giant cells (H & E, 
x 50). 


p-galactosidase 88 (NR 39-193); x-galactosidase 48 (NR 25-106); -glucosidase pH 4, 2:2 (NR 
0:3-4:5); pH 5:3 4:0 (NR 2:8-15:2); x-fucosidase 73 (NR 20-110); z-mannosidase 242 (NR 
120-240). Acid phosphatase was normal. Sphingomyelinase could not be studied. Urinary 
mucopolysaccharide excretion was also normal (uronic acid 3:5 mg/day). Blood tests gave 
normal results except for platelets (100,000/mm?) and hypergammaglobulinaemia of 242% 
(total protein 7 g/100 ml; albumin 50:4^,; x,-globulins 3:2% ; x,-globulins 8:5% ; fj-globulins 
13:7*,). Pulmonary function was normal. In conclusion, the disease showed a mild course with 
no progression apart from the skin lesions. 


Case 2 

A.S., the 17-year-old sister of the first patient, had a history of hepatosplenomegaly and 
pulmonary infiltrates. In 1978 she was reported as a case of SBHS (Nicola et al., 1978) and the 
authors were unaware that her brother suffered from the same disease. Histologically SBH were 
found in muscles and subcutaneous tissue. Nicola et al. (1978) reported that the girl had a pale 
face with diffuse infiltration and thickening of her skin but no dermatological opinion was 
sought. We have since personally observed the patient and found no skin lesions similar to her 
brother's, but her skin was slightly indurated with loss of elasticity. These changes were 
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FIGURE 4. Histiocytes showing the cytoplasm filled withblue stained granules (May-Grunwald Giemsa, 
x 400 





FIGURE §. The cytoplasm of a sea-blue histiocyte fillec wihmembrane-boundg inclusions ( x 16,000). 
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minimal and could be easily missed by an observer ignorant of her disease. She refused a biopsy 
and further investigation. 


Electron microscopy 
A nodular lesion on the face of G.S. was biopsied and specimens for electron microscopy were 
fixed in 3%% glutaraldehyde and post-fixed in 1°, osmium tetroxide in phosphate buffer to which 
sucrose had been added. After dehydration in graded alcohols the specimen was embedded in 
Araldite. Ultrathin sections, stained with uranyl acetate and lead citrate, were examined with a 
Siemens 102 elecf{ron microscope. 

Electron microscopy showed the cytoplasm of the SBH was filled with membrane-bound 
bodies (Fig. 5). Several types of inclusions were recognizable: 


(1) Type 1 were oval or round showing a dense amorphous matrix with areas of different density 
and small, round electron-lucent spaces (Fig. 6a). 

(2) Type 2 were pleomorphic large phagolysosomes showing whorls of lamellated and 
membranous structures and microfilaments mixed with dense osmiophilic round, poly- 
cyclic or irregular inclusions with a finely granular background (Fig. 6b). 

(3) Type 3 bodies were characterized by the presence of dense rod-like formations showing a 
transverse round section varying between 40 nm and 60 nm; their length was 0:2-0:6 jum 
(Fig. 6c). 


All SBH had type 2 bodies, while types 1 and 3 were present in only some cells. Under high 
magnification the dense osmiophilic material appeared to be amorphous with no discernible 
periodic pattern. Only after a careful search could we find some bodies showing a fingerprint 
structure organized as membranes showing a 4:5-5:0 nm periodicity. The osmiophilic lines 
were about 2:5 nm wide and the clear space delineated by them was 2:0-2:5 nm. No picture 
suggesting erythrophagocytosis or ingestion of extracellular debris was found. There were also 








FIGURE 6.Type 1 bodies, showing an amorphous matrix with small electron-lucent areas ( x 80,000). (b) 

Type 2 phagosomes containing filaments, lamellated formations, and dense osmiophilic inclusions 

emerging from a granular background ( x 40,000). (c) Type 3 bodies, showing rod-like formations 
x $0,000). 
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highly vacuolated cells sometimes containing wheris of a membranous substance. These cells 
had no phagosomes or primary lysosomes while the sadoplasmic reticulum was well developed 
and thus they were identified as fibroblasts. 


DISCUSSION 


The unusual clinical feature in this case was the o-esence of nodular cutaneous involvement 
with infiltrates of SBH; this has net previous.y been described. Furthermore, electron 
microscopy revealed the storage material to be different from that observed ineother known lipid 
storage diseases (Volk, Adachi & Schneck, 1972; O Brien et al., 1975; Martin & Ceuterick, 
1978), although it was quite similar to a ceroid s vstance (Reidbord, 1972). It is generally 
acknowledged that lipid material together with -etabolic debris can be phagocytosed by 
macrophages, and the stored substance undergoes secondary chemical modifications, resulting 
in ceroid-like deposits due to slow percxidetive processes. At the end of the process these cells 
show the staining properties of SBH and thus it is casy to understand why secondary SBH can be 
found in so many different conditions. Ultrastructsaily the material shows a common pattern, 
with osmiophilic deposits arranged in lameilated and membranous formations frequently 
showing an internal periodicity of about 5 nm. A certain heterogeneity of the stored material in 
SBH from different diseases and different patients has been reported by several authors 
(Amazon & Rywlin, 1980; Kattlove ez al.. 1970; Such heterogeneity may account for the 
ultrastructural appearance of the stored material in -his case. A striking feature was the presence 
of the rod-like bodies, although their significarc: and origin remain obscure. While the 
occurrence of secondary SBH is explicable, the prisx-ary form is still imperfectly understood. It 
is speculated that the stored material in these cases i: a consequence of an enzymatic deficiency 
which leads to imperfect metabolism of lipids in ces, thus resulting in the storage of a ceroid 
substance. Since the metabolic disorder has not yet been identified it is possible that the SBHS is 
not a unique clinical disease and that heterogenecus enzyme defects may result in the same 
clinical picture. In this family for example, the defect produced the cutaneous deposit of the 
stored material, a feature not observed in other cases of SBHS. Only further observations of 
similar cases will show whether we are dealing wit a new variant of the syndrome. 
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SUMMARY 


Staining of the nails due to hydroquinone-containing creams is not a well-recognized condition. 
We report two cases in older women in whom brown discoloration developed after the use of 
cosmetic skin-lightening creams for actinic lentigines of the hands. The cause of the 
discoloration and its relation to light exposure is discussed. 


Nail discoloration after the use of hydroquinone does not appear to have been reported in the 
British literature and a relationship to light exposure has not been previously noted. 


CASE REPORTS 


Case I 
A 69-year-old woman was seen in August 1981 with a 3-month history of brown discoloration of 
the finger-nails, which started during the fifth week of a sunny visit to Israel. She had been 
applying skin-lightening creams twice daily to the backs of the hands for actinic lentigines overa 
period of 8 weeks prior to the development of the nail changes. The creams used were Esoterica 
(Mitchum- Thayer Ltd) and Fade-Out (Coparel Ltd). 

Examination revealed pale brown discoloration over the distal and lateral aspects of all the 
finger-nails (Fig. 1). On stopping the skin-lightening creams the nail changes resolved after 2 
months. 


Case 2 

A 57-year-old woman was seen in November 1981 with a complaint of brown discoloration of 
the finger-nails. This began in March 1980, resolved in October 1980 and recurred during 
March 1981. When seen she felt that the brown colour was fading again. Over the previous 3 
years she had applied Fade-Out cream or Fortified Esoterica cream (Mitchum-Thayer Ltd) 
twice daily to the backs of the hands and forearms for actinic lentigines. She noted that the 
Fortified Esoterica cream darkened with age. 


Correspondence: Dr R.]. Mann, Department of Dermatology, Princess Margaret Hospital, Swindon, Wiltshire. 
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FIGURE 1. The appearaace of the nails 


Examination showed brown discoloration of all the finger-nails. On stopping the creams the 
nail changes almost completely resolved after 1 menta. 


DISCUSSION 


Nail discoloration after the use of hydroquinone does not appear to have been reported in the 
British literature, and its relationship to light exposure has not been previously noted. However, 
Arndt & Fitzpatrick (1965) reported three patients in the United States with discoloured 
finger-nails following the use of 2°., and 5°,, hydroguinene-centaining creams in the treatment 
of vitiligo, chloasma, freckles and post-iaflammatory hy perpigmentation. Also Garcia, White & 
Willis (1978) in the United States noted diffuse c 3nge-brown nail staining after the use of 
Esoterica cream by several patients. Garcia ei al. | 1973; considered that the colour change was 
due to the oxidation products of hydroquinone and “ha: a similar colour change could be seen on 
the surface of the cream after exposure to air. 

Hydroquinone is readily oxidized to quinone, a yellow compound, and quinone subsequently 
undergoes oxidation to hydroxyquinone. The oxide -ion of quinone is a photosensitive reaction. 
Hydroxyquinone, another yellow compound, is unstable and polymerizes to products which are 
dark brown, and this reaction is also photosensitive “Sterner, Oglesby & Anderson, 1947). 
These oxidation and polymerization products aœ also probably the cause of the brown 
pigmentation which affects the cornea and conjuncive of workers involved in the manufacture 
of hydroquinone, in which quinone is ar. intermediate (Sterner et al., 1947). The spontaneous 
resolution of the nail staining during the winter moaths in our second case suggests that light is 
playing a role in the production of the staining. Lig-t may be involved in the eye changes due to 
hydroquinone/quinone (Anderson, 1947), and is implicated in the development of ochronosis 
and pigmented colloid milium of the facial skir in Negro patients due to hydroquinone 
bleaching creams (Findlay & de Beer, 1980). 

Both our patients applied the creams te the backs.of the hands and we believe that on applying 
the creams significant amounts became directly incorperated into the nail plates. Garcia et al. 
(1978) and Arndt & Fitzpatrick (1969) do not state where their patients with nail discoloration 
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had been applying the creams. The lack of reported nail involvement in Negro patients using 
such creams may be because the creams were applied to the face rather than to the backs of the 
hands, or because any induced pigmentation is masked by the normal pigmentation of Negro 
skin, or there could be unconcern about any such nail changes. 

Hydroquinone-containing creams are easily obtainable ‘over the counter’ and the following 
creams were found to be available in the Bristol area: Nudit Gentle Skin Lightener (Helena 
Rubenstein), Fade-Out (Coparel Ltd), Artra (Plough Inc.), Ambi Special (Nicholas Lab. Inc.), 
Nadinola (Chattem Labs.), Esoterica (Mitchum—Thayer Ltd.), Fortified Esoterica (Mitchum- 
Thayer Ltd.), agd Palmers Skin Success Cream (E.T. Browne Drug Co.). The maximum 
permitted concentration of hydroquinone in such products in Common Market countries is 275 
(Council Directive, 1976). 
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SUMMARY 


We describe two patients with pigment streaks in the nail plate due to secondary malignant 
melanoma in the nail matrix. 


It is well known that a primary malignant melanoma may develop in the nail matrix and produce 
a pigment streak in the nail plate. A similar streak may be caused by a benign junctional naevus 

^in the nail matrix (Noble, Ferrin & Merandino, 1952). Less well-defined streaks are very 
common in coloured persons and are due to the presence of dopa-positive melanocytes without 

.amounting to a true naevus (Leyden & Spott, 1972). It is much less well known that secondary 
deposits of malignant melanoma in the nail matrix may produce deeply pigmented bands in the 
nail plate. One such report is given by Kolmsee & Schultka (1972) with photographic evidence 
of a 60-year-old man who had a primary melanoma below the right nipple of 3 years duration 
and with widespread metastases. Also a report of secondary malignant melanoma of the nail bed 
is given by Zaun (1980) in his book. We now report two patients with a similar metastatic 
manifestation of their disease. 


CASE REPORTS 


Case 1 

A 27-year-old male presented in December 1976 with a primary malignant melanoma on the 
right pectoral region, for which he had a wide excision and a skin graft. The primary tumour 
measured 6 mm in thickness and invaded the subcutaneous fat (Clark's level V). The first 
blood-borne cutaneous metastasis confirmed histologically appeared in June 1977. By 
December 1977 widespread dissemination had occurred and despite chemotherapy, the disease 
continued to advance. In April 1978 a pigmented band appeared on the nail plate of the left big 
toe (Fig. 1). Pigmented streaks were also noted on the nail plates of two fingers of the right hand 
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FIGURE I. Pigmented band on the nail diate of the lect big toe in case 1. 


and one finger of the left. Bv July 197* streaks werc mere marked and deeply pigmented and 
involved all the nail plates of both hands | Figs 2 and 3). The patient died in October 1978. 

Post-mortem examination confirmed extensive met-s:atic cisease involving practically every 
organ including the brain and myocarcium. 


Case 2 

A 58-year-old female presented in Fe»rua-y 1977 with a primary malignant melanoma on the 
inner quadrant of the left breast which was widel. excised. The primary tumour measured 2:8 
mm in thickness and infiltrated to Clark’s level IIL. In Augus: 1977 she had a left axillary block 
dissection for histologically involved lymph nodes b: malignant melanoma. She commenced 
BCG immunotherapy in September 1977 aad remained in apparent remission on this treatment 
until May 1981, when subcutancous metastases appeared and were histologically confirmed. In 
June 1981 cerebral metastases were ciagnosed oa a CAT scan. At the same time pigmented 
streaks were noted on the plates of two Êngers on te right han d (Fig. 4). The patient died from a 
rapidly expanding cerebral tumour ezdy in July -98 :. 


DISCUSS- ON 


The appearance of pigmented streaks in the na! plates of -hese two patients is an unusual 
metastatic manifestation of malignant melanomz. Although aistological confirmation has not 
been obtained, the widespread dissemünat:on of 3c disease in both cases is testimony to their 
nature. Furthermore, the proliferation and ‘growth’ of these streaks in the first patient is also 
characteristic of their metastatic nature. 

In a series of 230 patients with metas-atic malignant melancma seen in the Medical Oncology 
Unit at Westminster Hospital in the last 5 years, sch lesions have been recorded only in the two 
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FIGURE 2. Multiple pigmented streaks on nail plates. Case 1. 
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FIGURE 3. Close-up view of the lesion on the nail plate of right index finger. Case 1. 
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FIGURE 4. The appearence #* the lesions in case 2 


patients of this report (less than 1’ ,,). In our exper: 3ce the presence of such lesions in a case of 
malignant melanoma is an indication of widespree= melanomatosis. 
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Comment 


DRUGS THAT ARE INEFFECTIVE IN THE TREATMENT OF ACNE 
VULGARIS 


A conspicuous feature of the literature on the therapy of acne is the number and diversity of 
substances which have been found to be beneficial in therapeutic trials (Cunliffe & Cotterill, 
1975; Frank, 1971). Few of these ever prove worthwhile in the hands of anyone but the authors. 
This extraordinary outcome is usually attributed to the placebo effect which seems to exert an 
unusually powerful influerice in this disease (Fry & Ransey, 1966; Lowinger & Dobie, 1969). 
Alternative explanations for the consistently beneficial effects of exotic, non-rational, curious 
substances are too ill-mannered to be recorded. 

Drug testing is a very difficult enterprise, especially for chronic diseases which profoundly 
affect the quality of life of the sufferers. All parties, the patient, doctor and parents are hopeful of 
a quick victory. Negative results arouse anxiety and hostility. Denial of ineffectiveness is a 
common psychological device to help sustain hope in the face of failure. It is also noteworthy 
that placebos are far more effective in certain hands and places than others. This is partly based 
on social and geographical influences. Doctors located in upbeat, sunny prosperous communi- 
ties where ‘happiness’ is obligatory are particularly likely to have high efficacy ratings. Cold, 
foggy, moody climates reduce the potency of placebos and probably of rational drugs also. 

We now wish to declare that the Philadelphia area is apparently an unfavourable place for 
evaluating acne therapies. The placebo effect is especially feeble in the environment of the 
University of Pennsylvania. In our habitat the disease seems to be sullen and stubborn, showing 
less drastic fluctuations in intensity from one week to the next. The valiant patients whom we 
have persuaded to forego treatment for 8 weeks under our close surveillance have mostly 
presented the same clinical picture at the end as at the start. T'he disease has not been swerved in 
its course over a 2- to 3-month period despite manoeuvres which might be powerful in other 
places, viz., daily facial massage by professionals (laying on of hands), cold compresses (freeze 
out the scourge) and steamy saunas (volatilization of bad humours). We have an extensive record 
of pessimistic patients who refused to be improved by these exhibitions. 

We have been searching for more effective drugs for about two decades. Our screening 
programme is as follows. After preliminary evaluation of toxicity, topical agents are applied 
twice daily for 8 weeks to ten patients with moderately severe acne using the highest 
concentration (not exceeding 10°) that will not be excessively irritating. The dose of drugs to 
be used orally is dependent on what is known of their pharmacological and toxicological effects 
in humans. The patients are seen every 2-3 weeks. The judgement of benefit is purely clinical, 
by global evaluation. Scores of pilot screenings over the years have created a context of 
experience with which to compare a result. Drugs which reduce disease severity by less than 
25% are considered ineffective. We are interested only in agents which have an unequivocal 
impact on the disease in relation to treatments generally regarded as efficacious. We have the 


conceit to believe that global ratings by experienced observers are more credible than the 
Correspondence: Otto H. Mills, Jr., Ph.D., 3401 Market Street, Suite 226, Philadelphia, Pennsylvania 19104, U.S.A. 
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scientific style of using lesion counts amd suave statistics. In fact, we think there is often a direct 
correlation between mendacious work and the stetistical support system. 

The purpose of this communication :s to provide x list of drugs which do not work in acne. 
These are as follows: 


TOPICAL AGENTS 


Acids 
5:0". formic acid (aqueous) s 
10?» glycolic acid (aqueous) 
1:5% iodoacetic acid in ethanolic sclution 
2°, monochloracetic acid in water and propylene glycol (90:10) 
prop : 
5:0? peracetic acid (aqueous) ° 
5:0% periodic acid (aqueous) 
5°, phenol (aqueous) 
7:5" p-iodophenol (ethanolic solution) 
10°, pyruvic acid (aqueous) 
2:0% trichloracetic acid (aqueous) 


Surfactants and soaps 
10?, Ajax® in aqueous suspension (household cleamsing powder) 
2:0°,, benzalkonium chloride (aqueous) 
2:0% cetylpyridinium chloride (aqueous) 
so? Ivory? liquid detergent (aquecus) 
5°, sodium lauryl sulfate (aqueous) 
5°% toilet soaps (aqueous) 


Antimicrobials 
5:0", chlorhexidine in ethanol: water (1:1) 
chlorine dioxide (aqueous; (1: 1) 
2:0*4 chloroxine in dimethylacetamide 
2:0% chloroxine (ethanolic) 
2:0% 8-hydroxyquinoline in ethanol: propvlen: givcel (85:15) 
2:0" hexachlorophene (alcoholic gel) 
50%, iodochlorhydroxyquin (vanishing cream? 
2:0% isoniazid (aqueous) 
2:0% p-chloro-xylenol (ethanolic) 
5:0% pentachlorophenol (ethanolic) 
selenium sulfide [Selsen Suspension, Abbott] 
3:0% 6-chloro-2-phenylpheno! (ethanolic) (85 15: 
2:0% sodium omadine (aqueous) 
5:0% tetrachlorophenol (ethanolic) 
2:0% tribomosalicylanilide (alcoholic gel) 
2:0% trichlorocarbanilide (alcoholic gel) 
5°% zinc peroxide (vanishing cream’ 
2:0?, zinc pyrithione (alccholic gel) 
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„Antibiotics 

210%, chloramphenicol (ethanolic) 

2:094 kanamycin (aqueous) 

2% minocycline hydrochloride (vanishing cream) 
2%, neomycin sulfate (aqueous) 

2:0*4 penicillin G (aqueous) 

2:094 rifampin in dimethyl sulfoxide (DMSO) 
2°, tetracycline (alcoholic) 

2%, tetracycline base in dimethylacetamide 
2%, tetracycline hydrochloride (ethanolic) 
2:094, tobramycin (aqueous) 


Miscellaneous 
acetone (5 times daily) ° 
5% acetylcysteine (ethanolic) 
5*4 acetylsalicylic acid (ethanolic) 
10%, aluminum chloride (aqueous) 
0:39; colchicine in dimethylacetamide 
109; dicholoronaphthoquinone in dimethylacetamide 
dimethylformamide 
25% dimethyl sulfoxide (DMSO) 
ro? §-fluorouracil (Fluoroplex®, Herbert) 
§-0% resorcinol (lotion) 
10:0% resorcinol (lotion) 
3*5 2-chloro-4-phenylphenol (ethanolic) 
5%, zinc sulfate (aqueous) 


ORAL DRUGS 


acetylcysteine (1:5 g daily) 

chlorpheniramine (20 mg daily, Chlor-Trimeton, Schering) 
griseofulvin (1 g daily, Grifulvin V; McNeil) 

isoniazid (300 mg daily) 

penicillin V (1 g daily, Penicillin VK, Smith-Kline) 
sulfadimethoxine (1 g daily, Madribon, Roche) 
sulfisoxazole (4 g daily, Gantrisin Preps, Roche) 

Valium (20 mg daily, Roche) 

zinc sulfate (220mg daily, Zincate, Canfield) 


PHYSICAL MODALITIES 


Massage (physical therapist, once daily) 

PUVA (8-methoxypsoralen and UVA) 

Sauna (facial, 5 min, twice daily) 

Sauna (facial, 5 min + 40%, sodium chloride in vanishing cream, twice daily) 
Scrubs (polyester, polyethylene, pumice, borax, alumin) 

UVA (thrice weekly, 20 J/cm? per dose) 

UVB (thrice weekly, 2 MEDs) 

Zonas tape, (applied overnight, Johnson & Johnson) 
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We think this focussing on the negative will help to balance the record of perfervid enthusiasm. 
It is too much to expect that this exposition will have mach effect on the doctor's dilemma: not 
getting patients better is too much to bear. 

These studies were not double-blind. We kep- zhe eyes of the subjects and ourselves wide 
open during the tests. 


By our value scheme, the agents which do nct require self-deception to be perceived as 
effective in acne are extremely limited in rumber. They include: (1) oral retinoids (cis-retinoic 
acid); (2) oral antibiotics (tetracyclines, ervthrom»cin (3) topical antibiotics (clindamycin and 
erythromycin); (4) a single antimicrobial chemiczl benzoyl peroxide; (5) comedolytic agents 
(salicylic acid and vitamin A acid), and with specie! care for special patients, corticosteroids and 
non-steroidal anti-inflammatory agents (ibuprof=m and others). These agents should be the 
benchmarks for assessing the efficacy of new treatments. Greater rigorousness in conducting 
clinical trials will decrease false claims anc save much misery and money. 


University of Pennsylvania and Otto H. MILLS, JR 
The Simon Greenberg Foundation, ALBERT M. KLIGMAN 
Philadelphia, Pennsylvania, 
U.S.A. 
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Serum levels of retinol binding protein in patients with pityriasis rubra pilaris 


Sır, Finzi et al. have reported decreased serum levels of retinol binding protein (RBP) in all eleven of their 
patients with pityriasis rubra pilaris (PRP) (British Journal of Dermatology, 1981, 104, 253). 

This has not been our experience. In three patients with PRP whom we have studied, serum levels of 
RPB have been normal. 


TABLE 1. Serum RBP levels in patients with PRP 





Serum RBP level 





Patient Medication (mg/1oo ml) 
51-year-old white male Vitamin A, 52 
{100,000 units b.d.) 
55-year-old white male — none 60 
58-year-old white male none ss 





Finzi et al. listed 7-02 1:04 mg RBP/100 ml serum as being the normal range for their male patients. 
Goodman (1980) and Rask (1980) both report normal values of serum RBP to be about 4-5 mg RBP/100 ml 
serum. We have found 4-7 mg RBP/100 ml serum to be the normal range. Even using 7:02 1:04 as the 
standard, our patients are either within normal range or just slightly below. 

Based upon these findings, serum RBP levels in patients with PRP appear to be normal. 
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Lichen planus and liver disease 


Sir, In their interesting article on lichen planus (LP) and primary biliary cirrhosis (PBC) ( British Journal 
of Dermatology 1982, 106, 699-703), Dr Graham-Brown and his colleagues cite me as the author of an 
“inconclusive report of five patients with erosive LP and cirrhotic disease’. 

The aim of my cited paper (Rebora et al., 1978) was to report the very high prevalence of cirrhosis (in five 
out of seven patients with erosive LP) irrespective of the aetiology of the liver disease. In fact, the poor 
general condition of some of the patients precluded the liver biopsy required for definitive diagnosis. 
However, enough evidence was collected to show that most of those patients were very likely to have 
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chronic active hepatitis (CAH). I agree with Dr Grahar-- Brsven er al. that some of my patients could well 
have had PBC, but I maintain that others had biopsy-7roven CAH. 

Furthermore, Dr Graham-Brown et al. seere to hav ignored other reports associating LP with CAH 
(Calandra, 1972; Binet et al, 1975; Monk & Pemb r981). I have also reported an additional 





biopsy-proven CAH (1981) and in a retrospective stzdy ? fund that abcut 10-15", of ordinary LP 
patients actually had biopsy-proven CAH ‘Rebora, Rcagxcerti & Canepa, 1982). 


To my knowledge, my ‘inconclusive report’ was the 
disease, may have a severe prognosis. 





rst :o»conclude that LP, far from being a benign 
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Hepatic toxicity o£ ketoconazole 

uy 
Sir, In his Comment article (British Fournai of Dermatcaog». 1«82, 106, 597) on systemic antifungal agents, 
Dr D.T.Roberts suggested that vigilant supervisica cf lever function is necessary in patients on 
ketoconazole therapy. Our clinical exper:ence with this agemt in the treatment of onychomycosis fully 
confirms this view. During an 8-month therapeutic tral ef k-toconazole (220 mg once daily) four of our 
thirty-six patients developed various types of liver resctions possibly induced by the drug. We wish to 
report briefly on these cases, emphasizing the importar ce of periodic liver function tests during long-term 
therapy. 

The most severe course was seen in a 37-year-old man who after 6 months of ketoconazole therapy 
complained of slight epigastric pain. Physical examination was nermal. Serum transaminase levels were 
moderately elevated but other liver function tests were withir normal limits. Gastroscopy and ultrasound 
scan yielded normal findings. Although ketoconazole was :raraediately stopped serum transaminase levels 
rose progressively (Fig. 1). A liver biopsy showed menonaccear cell infiltration of the portal zones and 
abundant necrotic hepatocytes, consistent with toxic ~epasits. Prednisolone treatment (30 mg/day) was 
instituted whereupon biochemical abnormalities rapidly receded. Steroid treatment was continued for 5 
months. Liver function tests obtained monthly theresster have remained within normal limits. 

The second case was a 40-year-old man whe showec a sigat increase of SGPT activity 3 months after 
ketoconazole therapy was started. Within aanotker 2 mcathsot therapy the serum enzyme level had risen to 
L4 ukat/l (normal less than c-6 ukat/D) without any sther evidence of liver dysfunction. Antibodies to 
mitochondria and to thyroid microsomal antigens were detected (titres 1:25 and 1:400, respectively). 
Serum levels of lipids, IgG and IgM as well as thyroid “metoa tests were normal. A liver biopsy revealed a 
sparse inflammatory cell infiltrate of the portal zones amd the hepatocyte nuciei displayed reactive features. 
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Upon discontinuation of therapy the transaminase concentration and titres of antibodies to thyroid 
antigens reversed to normal within 2 months, whereas the low titre of antibodies to mitochondria persisted. 

A s1-year-old man developed a moderate and asymptomatic elevation of SGPT level (3:0 ukat/l) after 6 
weeks of treatment with ketoconazole. Other liver function assays were normal and a liver biopsy was not 
performed. Despite continued therapy the enzyme activity became normal within 6 weeks. 

The last case was a 43-year-old man who presented with abdominal pain, vomiting, jaundice and liver 
tenderness after 1 month in the trial. Laboratory studies showed combined cholestatic-hepatocellular 
damage and an eosinophilia (12°,,). Oral cholecystogram was normal. No liver biopsy was performed. 


After withdrawal of ketoconazole symptoms disappeared rapidly, although the biochemistry remained 
abnormal for 3 months. 


Biopsy 


' 


Serum transaminase (pkot/!) 





6 12 


Ketoconazole Prednisolone 


FIGURE 1. Hepatic enzyme levels after initiation of ketoconazole therapy in case 1. The shaded area 
represents the normal range. @——@ = alanine aminotransferase. O- — —O = aspartate aminotransferase. 


It is difficult to be certain that the liver reactions in our patients were drug-induced. For ethical reasons 
we were unable to confirm a causal connection with the drug by rechallenge. Nevertheless, it should be 
emphasized that no patient abused alcohol, took any regular medication besides ketoconazole or had 
recently received a blood transfusion. In addition, acute viral hepatitis except for non-A, non-B type were 
reasonably excluded by serological means. 

According to Janssen & Symoens (1982) transient, asymptomatic increases in serum liver enzyme levels 
during ketoconazole therapy are considered harmless and are no reason for stopping the drug. However, 
whether these biochemical alterations are accompanied or followed by any histopathological changes in the 
liver has not, to our knowledge, been adequately investigated. Obviously, a hepatic lesion may be present 
even though liver-derived enzymes show only slight aberrations, as demonstrated in our third case. 
Furthermore, it is not possible to predict from the first observed abnormal liver function tests whether a 
progressive liver reaction, as in the first case, has been initiated. 

Despite its proven efficacy in severe mycoses the risk-benefit ratio in ketoconazole treatment requires 
careful consideration if it is to be used for long-term administration in superficial mycoses of limited 
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severity and extent. Liver function tests before and pecodically (e.g. each third or fourth week) during 
treatment are mandatory. In the event of abrormal valu-swe suggest the immediate withdrawal of the drug 
and consideration of liver biopsy. 





Department of Dermatology, O.ROLLMAN 
Department of Internal Medicine, L.Lóór 
University Hospital, 

750 14 Uppsala, 

Sweden 
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Book Reviews 


Occupational and Industrial Dermatology. H.I.Maibach and G.A.Gellin, (1982) Chicago: Year 
Book Medical Publishers. Pp. 375. Price £38.50. 


This book consists of thirty-nine essays by thirty-five different authors. There is a lot of variation in style, 
readability, content and length (from four to forty-eight pages); the length not necessarily reflecting the 
importance of the subject. I hope it would not be entirely a matter of personal prejudice to say that it is 
surprising in a book of this scope that only five pages are devoted to all metals, particularly when thirty-two 
pages are given to biological and microbial causes and fifty-eight pages to various aspects of plastics. The 
book is designed for use by Health Professionals engaged in recognition, management and treatment of 
work-related skin diseases and is said to supplement two current books—Etain Cronin's Contact 
Dermatitis and Jean Foussereau's Occupational Dermatology, which means a fairly expensive dermato- 
logical package for Factory Medical Officers. The main deterrent (using it as their sole bench book) for 
Factory Medical Officers and Factory Inspectorate Personnel would be the incomplete and patchy 
coverage of the subject; for instance, no chapter on rubber and no mention of chrome ulcers; and chapters 
which could be really useful on work preplacement, the assessment of impairment and disability, and the 
role of national agencies in controlling dermatitis are all United States orientated. 

If one bears it in mind as a supplement to the books mentioned, there are some outstanding chapters. For 
instance, it would be worth buying for the following chapters alone: allergic contact dermatitis; 
immunological considerations, which is one of the best expositions I have seen of the current 
immunological position; Langerhans cells; IA antigens; and macrophages, etc. Among the other chapters 
which I found useful for reference were those on pigmentation, determination of allergic contact potential 
chemicals, human predictive tests for allergic contact dermatitis and percutaneous absorption relative to 
occupational dermatology. 


D.BuRROWS 


Allergic Contact Dermatitis to Simple Chemicals—A Molecular Approach. By Gilles Dupuis 
and Claude Benezra (1982) New York: Marcel Dekker. Pp 183. Price SFr 105. 


'The main thrust of this book is an attempt to rationalize allergic contact dermatitis (ACD) from the point of 
view of the structures of the allergens and their ability to bind to proteins. In this context this book serves a 
useful purpose. It includes a large number of formulae of different classes of contact sensitizers and surveys 
the problems of cross sensitization in an attempt to help the toxicologist looking for inducers of ACD to 
anticipate the potential of certain compounds to induce ACD. 

It is unfortunate that the first three chapters, which deal with the cellular aspects of ACD and the present 
day approaches of investigating ACD, are not only rather too brief but that the references given for further 
reading are in general no more recent than 1975. However, this book is a must for all dermatologists and 
immunotoxicologists working in the field of allergic contact dermatitis. In addition, immunologists and 
chemists interested in hapten-protein conjugates will find this a useful reference book to have in the 
library. 


DARIEN PARKER 
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News and Notices 


Clinical Conference. New Hampshire, U.S.A., August, 1983 


The Harvard Medical School, Department of Dermztoiogy, will sponser a Conference of Speciality 
Clinics to be held at the Mount Washingtcn Hotel, Breztor Woods, New Hampshire, 21-27 August 1983. 
In these Speciality Clinics, a series of clinical problems 2enz-ated by faculty and audience will be discussed 
by faculty and audience. Participants are invited to brizg ease histories, slides etc. for discussion. A daily 
keynote talk will be given by an expert in the area of the day's discussion. For fyrther details, contact 
M.M.Bradley, Department of Dermatology, Harvard Medcal School, Massachusetts General Hospital, 
Boston, Massachusetts 02114, U.S.A. 


Dermatopathology Workshop, Cieveland, Octdber 1983 
A Dermatopathology Self-Assessment Workshop will be held in Cleveland, Ohio, U.S.A. on 8 October 


1983. For further information contact Wilma F .Bergfe d, M.D., 9500 Euclid Avenue, Cleveland Clinic, 
Cleveland, Ohio, 44106. 
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Psoriasis is a solitary condition. It has been 
reported that “. . . patients lives can become 
completely taken over by manoeuvres designed 
to avoid exposing their affected skin to the 
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Lecture Notes on Dermatology 


Bethel Solomons MA, MD, FRCP! 

Consultant Dermatologist to Chelmsford anc Essex 
General Hospital, Herts and Essex General Hospi:al 
and Hertford County Hospital 














From the reviews of previous editions 

"This is a well written and presented little book asd cam be recommended tg all those in the 
profession who wish to have a working knowledge cf the subject. On Call 

"Lecture Notes" is a useful pocket sized dermatcdogy text book which lists and describes the 
most common conditions including leprosy and sepkilis and aas a lgrge collection of both 
black and white and colour photographs which arz of geod qaality® 

British Journal cf Dermatology 


The fifth edition has again been extensively revised and updated and will continue to be 
invaluable to students and general practitioners. 


Fifth Edition, late 1982. 272 pages, 108 illustrations Paper, about £8.50 
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Dermatological Nursing and Therapy 


R.H. Seville MD, FRCP, Consultant Derma:olegist, and 
E. Martin, Senior State Enrolled Nurse, both of the Beaumont Hospital, Lancaster 








‘The general nurse . . . will find this book a helpful guide . . . designed for use on the Joint Board 
of Clinical Nursing Studies course in dermatology . . wel! illustrated, with text uncluttered by any 
jargon. There is an excellent dermatolog:cal formulary at the end of the book.’ Nursing Mirror 


Contents: Dermatological nursing; Psychosomatic cermatelogy. Psoriasis, introduction to 
dressings; Eczema, infantile eczema; Prurige. neurovic, exeoriations, artefacts, trichotillomania, 
alopecia areata, lichen planus; Seborrhoeic dermatitis, acne, rosacea, ano-genital pruritis; Urticaria 
and drug eruptions; Dermatitis; Immunology. blistering diseases: Cutaneous manifestations of 
systemic disease and malignancy; Granu:omz:a including syphilis; Infections — bacterial, fungal 
and viral; Infestations; Leg ulcers; Some problems ir the elderly; Tumours — benign and 
malignant; Procedures — biopsy, therapeutic and cosmetic: Investigations — histological, 
mycological and bacteriological; PUVA. X- and Greaz-ray theraoy, physiotherapy, chiropody, 
dietetics; The dermatology team: Structure, function and care of the skin, nails and hair; Principles 
of physical treatment and preparations to avoid. 


1981. 236 pages, 113 illustrations Paper, = 7.50 
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NOTICE TO CONTRIBUTORS 
"The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the pathology 
of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of the dermatologist 
© dm clinical practice. However, the rapid development, during the past twenty years, of research on the physiology and 
experimerital pathology of the skin has been reflected in the contents of the Journal, which now provides a vehicle for the 
: publication of both experimental and clinical research and serves equally the laboratory worker and the clinician, To 
bridge the gap between laboratory and clinic the Journal publishes signed editorials reviewing, primarily for the benefit 
the clinician, advances in laboratory research, and also reviews of recent advance in such aspects of dermatology as 
N cOwact dermatitis, therapeutics and drug reactions. Other regular features include book reviews, correspondence and 
societ proceedings. The Journal is the official organ of the British Association of Dermatologists and also of the 
Association for Dermatology and Venereology, but it attracts contributions from all countries in which 
is carried out, and its circulation is equally international. 
become the copyright of the Journal. This Journal is covered by Current Contents, IS1/BIOMED, 
x and ASCA. 





Science Citation 


Manuscripts shoul nt to the Editor, Dr J.L.Burton, Dermatology Department, Bristol Royal Infirmary, Bristol 
BS2 8HW. They should pewritten on one side of the paper only, with a wide margin, be double spaced, and bear the 
title of the paper, name and Adress of each author, together with the name of the hospital laboratory or institution where 
the work has been carried oit. The name and full postal address of the author who will be responsible for reading the 
proofs should be given on the¥irst page. A duplicate copy, complete with figures, tables and references, should be sent, 
since in many cases two refer re consulted. The author should keep a carbon copy of his manuscript. The Editorial 
Board reserves the right to make literary corrections. 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur frequently. 
In the title unusual abbreviations should be identified, in the introduction and discussion they should be used sparingly. 
Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) ml 
milligram(s) (107 °g) mg second(s) s gravitational acceleration g 
microgram(s) (10 ^ °g) Hug cubic millimetre(s) mm? micrometre(s) um 
nanogram(s) (107 ?g) ng millimetre(s) mm . per cent 96 
picogram(s) (107 !^g) pg millicurie(s) mCi isotopic mass number placed as — !?!1 


hours(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbreviations, 
A Guide for Biological and Medical Editors and Authors (1977) The Royal Society of Medicine, London. 


Illustrations should be referred to in the text as ‘Figs’, and be given Arabic numbers, and should be marked on the back 
with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the orientation of an 
illustration, the top should be marked with an arrow. Each figure should bear a reference number corresponding to a 
similar number in the text. Photographs and photomicrographs should be unmounted glossy prints and should not be 
retouched, Colour illustrations will be accepted when found necessary by the Editor, although the author will be 
expected to bear the cost. Diagrams should be on separate sheets; they should be drawn with black ink on white paper on 
feint-ruled graph paper and should be about twice the size of the final reproduction. Lines should be of sufficient 
thickness to stand reduction. Each illustration should be accompanied by a legend clearly describing it; these legends 
should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be typewritten on 
separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author’s work should be referred to; exhaustive lists should be avoided. 
References should be made by giving the author’s surname, with the year of publication in parentheses. When reference 
is made to a work by three authors, all names should be given when cited for the first time and thereafter only the first 
name adding et al., e.g. Blackett et al. (1952); for four or more authors, the first name followed by et al. should be used on 
all occasions. If several papers by the same author and from the same year are cited, a, b, c, etc., should be put after the 
year of publication, e.g. Blackett er al. (1952a) or Blackett et al. (1952a,b). All references should.be brought together at 
the end of aper in alphabetical order. References to articles and papers should mention: (1) name(s) followed by the 
author(s); (2) year of publication in parentheses; (3) title of paper; (4) title of journal in full; (5) volume; (6) 
of the first page of the article. Thus: CUNLIFFE, W.J. & SHUSTER, S. (1969) The rate of sebum excretion in man. 
ritish Journal of Dermatology, 81, 697. References to books and monographs should include: (1) author(s) or editor(s); 
(2) year of publication; (3) títle; (4) edition, volume etc.; (5) page referred to; (6) publisher; (7) place. Thus: BEARE, LM.& 
WILSON Jones, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology Ed. by A.J.Rook, D.S. Wilkinson and 
F.].Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 







Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuacripts’) and should be returned to the Editor within three days. Major alterations from the text cannot be 
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SUMMARY 


In lymphomatoid papulosis two histological types can be distinguished, i.e. type A and type B. 
In the present study various immunological, enzyme-histochemical and ultrastructural 
techniques were used to investigate the cellular infiltrate in both types of lymphomatoid 
papulosis. The type A lesions showed a predominance of large atypical cells, relatively few T 
cells and few or no Langerhans or related cells, as defined by a positive staining for OKT6 and 
NA 1/34 antisera. The immunological, cytochemical and ultrastructural characteristics of these 
large atypical cells resembled those of the Langerhans cell/interdigitating reticulum cell series. 
The morphology and marker profile of these large cells resembled those of Reed-Sternberg 
cells, which suggests a relationship between lymphomatoid papulosis type A and Hodgkin's 
disease. The type B lesions showed a predominance of small, medium-sized and large 
cerebriform mononuclear cells with the phenotype of activated T helper cells, and numerous 
Langerhans and/or related cells. Their cellular composition was similar to that observed in the 
early stages of mycosis fungoides. 


Macaulay (1968) described a clinically benign but histologically malignant self-healing papular 
eruption which he called lymphomatoid papulosis. Because of the considerable variation in the 
histological descriptions of subsequently reported cases and the clinical resemblance to 
pityriasis lichenoides, it has been questioned whether lymphomatoid papulosis represents a 
distinct entity (Black, 1982). in a recent study of sixty-four skin biopsies from sixteen patients 
with lymphomatoid papulosis it was found that two characteristic histological types can be 
recognized (Willemze et al., 1982a). It was shown that these two types (type A and type B), 
which differ not only histologically but also in clinical behaviour, are not different entities but 
rather represent the ends of a spectrum. The main characteristics of these two types are 

Correspondence: R.Willemze, Department of Dermatology, University Hospital, Rijnsburgerweg 10, 2333 AA 
Leiden, The Netherlands. 

0007-0963/83/0400-0381$02.00 © 1983 British Association of Dermatologists 


381 


382 R. Wilemz? et ab 
summarized in Table r. The large atypical celk ia lymphomatoid papulosis have been the 
subject of much controversy. Both lymphoid (Wzinmaz & Ackerman, 1981; Burg et al., 1982) 
and histiocytic (Black & Wilson Jones, 1972; Sanc sank & Feuerman, 1972; Fuhrmans, Lange & 
Seifert, 1980) origin have been suggested. 

In the present study various immunclogica. enzvme-histochemical and ultrastructural 
techniques were used to investigate the cellule: mfiirete in both types of lymphomatoid 
papulosis. 


METHODS 


Patients 

In this study skin biopsies from ten patier.ts wit: lymphomatoid papulosis were investigated. 
All patients showed a history of recurrent, self-healing papular, nodular or plaque-like lesions. 
The past history and results of physical and laboratory investigations were unremarkable in all 
patients but one (No. 9). This patient had a histcry of rather persistent reddish-brown scaling 
plaques in the inguinal and gluteal regions for almost 25 years, clinically suggestive of 
parapsoriasis en plaques or the early stage of mycosis fungeides. The histological features were 
those of lymphomatoid papulosis type B. There was alse a history of recurrent, self-healing 
papulonecrotic lesions, histologically lzmphomatoic papu:osis type A. This patient developed 
Hodgkin's disease of the nodular scleresing type invelving the para-aortic and para-iliac lymph 
nodes during the last year. A skin biopsy from a plzque-Likelesions was taken prior to institution 
of MOPP (nitrogen mustard, vincristine, procar-azine and prednisene) chemotherapy. 


Morphological examination 
From every patient multiple skin biopsies were taxen frem papular, nodular or plaque-like skin 


TABLE 1. Characteristic features of lymphomatoid pa»ulosis, trpe.A and type B 











Type A Type B 

Histology Mixed cellular infiltrate with varying Large numbers of small to large 
numbers of large atypical celis hyperckromatic CMC in perivascular 
The pattern cerrespends to t^c infiltrates and in the basal and 
age of the lesion. e.g. sparse parabssal layers of the epidermis. 
perivascular infi:trate in early lesions. No relatienship between histological 
dense wedge-sheped infiltrat- in pattern amd age of the lesion 
fully developed :esicns 

Morphology of atypical cells Very large cells with polymo-shic, Large hyperchromatic, cerebriform 
often bizarre-shaped nuclei, trominent lympho:c cells with scant cytoplasm 





nucleok and abundant cyropiesm. and incernspicuous nucleoli 
Multinucleated variants and cells closely 

resembling Steraberg-Reed «lis are 

not uncommon 


Morphology of lesions Papules, nodules Papules. nodules and plaque-like 
lesions 
Spontaneous involution 3-8 weeks Weeks ormonths 
DNA-cytophotometry Marked aneupicid ard polypisid DNA Predominantly diploid DNA distribution 
distribetion patrern pattern 





CMC = cerebziform rannenuclear ceils. 
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lesions. For morphological examination formalin-fixed, paraplast-embedded material, as well 
as methyl-methacrylate embedded sections (Te Velde et al., 1977) were used. 


Immunological examinations 

Paraffin-embedded skin biopsy specimens which had been fixed in a sublimate formaldehyde 
mixture (Bosman et al., 1977) were stained by rabbit antisera against kappa and lambda light 
chains, alpha, mu and gamma heavy chains, lysozyme (all obtained from Dakopatts, Denmark), 
a,-antitrypsin and a-antichymotrypsin (Behringwerke, Amsterdam) using an indirect immuno- 
peroxidase technique. As a second step a goat-anti-rabbit IgG tagged with horseradish 
peroxidase, prepared in our laboratory, was used. The specificity of these antibodies and the 
controls of the staining procedure have previously been described (Willemze et al., 1982b). 

Immunofluorescence was performed on 4-jm thick cryostat sections, using an indirect 
immunofluorescence technique with the same antisera as mentioned above. 

The presence of C3 and Fcy-receptors was investigated by means of rosette assays on cryostat 
sections using ox erythrocytes coated with rabbit IgM antibody and mouse complement, or with 
a rabbit IgG antibody, respectively (Meijer & Lindeman, 1975; Meijer et al., 1977). IgM- 
coated or uncoated ox erythrocytes were used as controls. 


Monoclonal antibodies 
A series of monoclonal antibodies directed against human thymocytes, peripheral T cells, Ia 
antigens and monocytes/macrophages was used. The specificities of these antisera are given in 
Table 2. 

For demonstration of antigens reactive with these antibodies an indirect immunoperoxidase 


TABLE 2. Specificity of monoclonal antibodies 


——————— M —— — ———M HÀ € dà 





Antibody Specificity 
Leu-1 95 human thymocytes, > 95°; peripheral blood cells some 
SIg* CLL cells, but not on normal B-lymphocytes (Wang 
et al., 1980) 
Leu-2a Cytotoxic/suppressor T subset (Ledbetter er al., 1981; 
Evans et al., 1981 
Leu-3a Helper/inducer T subset (Lebetter ez al., 1981; Evans 
et al., 1981) 
OKT4 Helper/inducer T subset (Reinherz et al., 1979) 
OKT8 Cytotoxic/suppressor T subset (Reinherz et al., 1980a) 
OKT6 70°» thymocytes (Reinherz et al., 1980b); epidermal Langerhans 
cells (Murphy et al., 1981) 
Na 1/34 85^, thymocytes (McMichael et al., 1979); epidermal Langerhans 


cells (Thomas et al., 1982) 
HLA-DR B lymphocytes, monocytes/macrophages, activated T cells 
(Warnke & Levy, 1980; Warnke et al., 1980) 


TA-1 100%, peripheral blood T cells, 70%, thymocytes, > 95% 
peripheral blood monocytes (LeBien & Kersey, 1980) 
OKMri Peripheral blood monocytes, granulocytes, acute myelomonocytic 


leukemia cells (Breard et al., 1980) 
Anti-human Peripheral blood monocytes, « 25°, of granulocytes, 25% of 
monocyte ı platelets (Ugolini et al., 1980) 


—————— — M MÀ—À—À—À 
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technique was used with rabbit anti-mouse IgG tazged with horseradish peroxidase (Dakopatts, 
Denmark) as second step. All antisera were first te ced øn normal tissue, i.e. lymph node, spleen, 
tonsil, thymus, and for NA 1,34 and OK T6 alsc on skin ‘issue. Controls were performed by 
replacing the monoclonal antibody with phosphawe-buffered saline. 


Enzyme histochemistry 

Enzyme histochemistry was performed on 8 um thick cryostat sections and included staining for 
acid phosphatase and x-naphthy! acetate esterase (Barka & Anderson, 1965) with incubation 
times of 2 h and 30 min respectively, alkaline phesphatase (Gomori, 1946) and s-nucleotidase 
and adenosine triphosphatase (W'achstein & Meisel, 1957 . 


Electron microscopy 

From skin biopsies of six patients (Nos 3, 4, 5, 6, = amd 10) small pieces of tissue were fixed in a 
fixative according to McDowell & Trump (1975), postfixed in 115°% OsO, in cacodylate, 
dehydrated in graded series of alcohol solutions and embedded in Epon 812. After selection of 
well-preserved pieces of tissue on semi-th:n tohedia blue-stained sections, ultrathin sections 
were cut and stained with urany! acetate and leac citrate. 


RESUL#S 


From four patients (Nos 1, 2, 3 and 4 al! skin opsies showed the characteristic features of 
lymphomatoid papulosis type A, i.e. a mixed cell3lar infilt-ate of lymphocytes, histiocytes and 
granulocytes and varying numbers of large aty-:cal cells with vesicular nuclei, prominent 
nucleoli and abundant cytoplasm (Figs 1 and 2) In five patients (Nos 6, 7, 8, 9 and 10) the 
histological pattern and cellular composition weresonsistent with lymphomatoid papulosis type 
B, showing a predominance of small and large hyperchromatic cerebriform mononuclear cells 





FIGURE 1. Lymphomatoid papulosis. type A. Detail of dermal infiltrate showing a mixed cellular infiltrate 
with very large atypical non-lymphoid cells with irre=zu ar nuclei, prominent nucleoli and abundant 
cytoplasm (H & E, x 400). 
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FIGURE 2. Lymphomatoid papulosis, type A. Predominance of large atypical non-lymphoid cells, which 
contain one or several rather small nucleoli (Giemsa, methyl-methacrylate embedded section, x 400). 





FIGURE 3. Lymphomatoid papulosis, type B. Note large atypical hyperchromatic cells in basal and 
parabasal layers of the epidermis (arrows), (H & E, x 320). 
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(CMC) which had a strong tendency tc invade the bssal and parabasal layers of the epidermis 
(Fig. 3). Patient No. 5 showed both types in diffecent but cencurrent papular lesions. 

The clinical appearance, histological subelassification and the staiming characteristics of the 
individual lesions are listed in Table 3. 


Monoclonal antibodies 

In all skin biopsies showing lymphomatoid papulesis type 8 the majority of cells stained with 
Leu-1 and T A-1 antibodies, indicating a predom:nance of T cells (Fable 3). The majority of 
these T cells was also reactive with Leu-3a and OKT4 antisera (helper/inducer T-cell 
phenotype), whereas the numbers of cells reactive with Lea-2a and OKT8 antisera (suppres- 
sor/cytotoxic T-cell phenotype) ranged between 2€ and 40? , in all bu: one case (Fig. 4). In this 
patient (No. 7) a large nodular lesion consisted akmcst exclusively of cells expressing Leu-3a 
and OKT4 antigens, whereas only occasional Leu-za*, G@KT8* cells were found scattered 
throughout the lesion. The large hyperchromatic CMC in these type B lesions also stained with 
TA-1, Leu-1, Leu-3a and OKT 4 antisera. Stainiag with HLA-DR antiserum showed many 
small and large hyperchromatic HLA-DR~ CMC. indicating that these represent activated T 
helper cells. 

In the lymphomatoid papulosis tvpe A lesions only small lymphoid cells reacted with Leu-1 
and T'A-r antibodies and never exceeded 25°, of the cells. The majority of these small Leu-1 *, 
'T A-1* cells also expressed Leu-3a and OK T4 antgens. In contrast to most type B lesions the 
percentages of cells reactive with Leu-22 and OKT8 artibodies were very low (5-109). 
Remarkably, in two cases (Nos 3 and 5) a proportien of the large atypical cells also stained with 
Leu-3a and OKT 4 antisera. In the type A lesions the majority of celis in the dermal infiltrates, 
including the large atypical cells, were reactive with anti-E LA-DR antiserum (Fig. 5). 

Staining with OKT6 and NA 1/34 antibodies showed dendritic cells in the epidermis and 


TABLE 3. Results of staining with menoclonal antibodies in ten patients with lymphomatoid papulosis 

















Morphology Histological Leu-:2*  Lzu-;a* OKT6* 
Patient of lesion type Leu-t OKTE KT TA-: HLA-DR NA 1/34 
I Papule A + + + + +e = 
2  Nodule A ++ + ++ ++ cR occ 
3 Papule A +4 + t3 +4 ++++ occ 
4 Papule A +4 + 4 ++ +++ occ 
5S  Papule A +4 + tes ++ +++ ND 
Papulonecrotic A ++ + ++ + + $e occ 
Papule B +44 dE +44 T Avg 4 
6 Papulonecrotic B +e +4 +H pan tHe k + 
7 Nodule B ceps + tebe +t $44 + 
8 Papule B +44 ++ +44 ++- ND ND 
9 Plaque B +++ 4 -—— + +$ + t +++ + 
10 Papulonecrotic B +++ ek ood deles +++ ANE 


MM M  M—À € e € 





Percentages semiquantitatively estimated from the total sumber of infiltrating cells: occ = occasional cell; 
t= 1-§%5 + =6-15%, + + —16-305,; = + + —31—350'., + + + += mer than 6095. 

* Identical staining patterns were observed with OK T8 anc Leu-2a, with OKT4 and Leu-3a, and with 
OKT6 and NA 1/34 antisera, respectively. 

ND = not done. 
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FIGURE 4. Lymphomatoid papulosis, type B. The large majority of the cells in the infiltrate and in the 
epidermis shows a positive staining with Leu-3a antiserum ( x 176). 





FIGURE 5. Lymphomatoid papulosis, type A, with a predominance of large atypical cells showing a 
positive staining with HLA-DR antiserum ( x 176). 
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adnexal epithelia, which probably represent Langerhans cells and/or related cells. In the dermal 
infiltrates of the type A lesions identical cells we-e occasionally observed and preferentially 
localized in the subepidermal border. In the type B lesions however, numerous dendritic cells 
expressing these antigens were found scattered throughout the infiltrates (up to 15-20%, of the 
cells) (Fig. 6). The lymphoid cells in both type A and type B lesions as well as the large atypical 
cells in the type A lesions were invariably non-reactwe with these antibodies. 

With respect to the monoclonal anti-monocyte antisera in both type A and type B lesions, 
OKMt: stained only occasional small mononuclear cells, whereas anti-human monocyte I was 
found to be reactive with a considerable number »f both dendritic and non-dendritic cells. 
Occasional large atypical cells in the type A lesion: showed an equivocal staining pattern when 
stained with this latter antiserum 


Immunofluorescence and immunoperoxidase studies 

In both type A and type B lesions, staining for mmunoglobulins revealed only occasional 
positive cells, indicating that B cells are not a mejor censtituent cf the dermal infiltrates of 
lymphomatoid papulosis. Examination of serial sections shewed tha: the large atypical cells in 
the type A lesions were either completely negative or positive for both kappa and lambda light 
chains, IgA and IgG, but never for IgM, which points to an exogenous origin of these 
immunoglobulins. Both type A and type B lesion: showed varying numbers of cells, never 
exceeding 20°,,, which stained positively fer lysozyme, «,-antitrypsin and x,-antichymotryp- 
sin. The large atypical cells in the type A lesions were either negative or weakly positive when 
stained with »,-antitrypsin and x, -antichymotrypsin. but invariably negative for lysozyme. 


Enzyme histochemistry 
In the type A lesions the large atypical celis showed a weak acid paosphatse and z-naphthyl 
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FIGURE 6. Lymphomatoid papulosis.type B. Stz-ning with OK T5 shows numerous dendritic cells both in 


the epidermis and in the perivascular infiltrates, which probably represent Langerhans cells and/or 
related cells ( x 120). 
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acetate esterase (ANAE) activity, but remained completely negative when stained with 
s-nucleotidase and alkaline phosphatase. Varying numbers of these cells also stained for 
ATP-ase. In both type A and type B lesions macrophages showed a strong and diffuse staining 
for acid phosphatase and ANAE. In the type B lesions numerous small and large lymphoid cells 
showed a strong focal paranuclear activity when stained with acid phosphatase. 


Rosette assays 

In most cases interpretation of the results of the rosette assays was hampered by the presence of a 
mixed cellular infiltrate. However, in two type A lesions (Nos 4 and 5), which were almost 
exclusively composed of large atypical cells, a strong adherence of antibody-complement coated 
sheep erythrocytes (EAC-complexes) and a moderately strong adherence of rabbit-IgG coated 
sheep erythrocytes (EA-complexes) were observed, indicating the presence of both C3 and Fc; 
receptors on these large atypical cells. 


Electron microscopy 

In the type A lesions a predominance of medium-sized to large non-lymphoid cells were 
observed, characterized by very irregularly-shaped nuclei, abundant clear cytoplasm and a 
ruffied cell surface and varying numbers of lymphocytes, including CMC, eosinophils and 
granulocytes. The nuclei of the non-lymphoid cells which were much larger than those of 
surrounding lymphocytes, showed deep indentations and lobulations, a very thin rim of 
heterochromatin and one or several prominent nucleoli (Fig. 7). The cytoplasm contained a 
well-developed Golgi apparatus, several small lysosomes and mitochondria and occasional 
phagolysosomes filled with electrondense granular material. Rough endoplasmic reticulum and 
ribosomes were sparse. Birbeck granules were not found. The bizarre nuclei of these cells were 
reminiscent of those of interdigitating reticulum cells (IDC). However, unlike IDC they did not 





FIGURE 7. Lymphomatoid papulosis, type A. Electron micrograph showing large atypical non-lymphoid 
cells with very irregularly-shaped nuclei, resembling those of interdigitating reticulum cells (Uranyl 
acetate and lead citrate, = 2100). 
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have a characteristic tubulovesicular system, and enly occasionally showed cytoplasmic 
invaginations and indentations. 

The type B lesions were predominantly commosed of lymphead cells, including many 
medium-sized and large CMC, which weze preteremtially located at the dermal-epidermal 
junction. These were characterized by a high nucleus to cytoplasm ratio, deep and narrow 
nuclear indentations, condensed chromatin along : ^e nuclear memb-ane and a cytoplasm poor 
in organelles (Fig. 8). In addition, varying numbers of ron-lymphoid cells similar to those in the 
type A lesions, but usually smaller in size, were o-served. 





FIGURE 8. Lymphomatoid papulosis, type B. Electrom mirrogreph showirg two moderately large 
lymphoid cells with deep nuclear indentations (cerebrifoaa menonvclcar cells ) (Urany] acetate and lead 
citrate, x §400). 


DISCUSSION 


The results of the present study underline our pr=vioas findings (Willemze et al., 1982a) that 
lymphomatoid papulosis can be divided into two di£erert histological types, i.e. type Aand type 
B. 

The cellular composition of these two types differed considerably. The dermal infiltrates in 
the type A lesions showed varying numbers of very large atypical cells, relatively few cells 
reactive with the pan-T cell antisera TA-1 and Les-1 (25°, or less) and no or only occasional 
Langerhans cells and/or related cells, as defined by a pesitive staining for OKT6 and NA 1/34 
antibodies (Table 3). Only occasional cells expressec surface or ntracrtoplasmatic immunoglo- 
bulins, indicating that the number of B cells in these irfiltrates is negligible. 

In contrast to the type A lesions, the type B lesions were pred: ominantly composed of Leu-t +, 
'TA-1* cells. The majority of these T cells. incluc-mg arge hyperchromatic CMC, were also 
stained by OKT4 and Leu-3a antisera, which define a helper/inducer T-cell subset. The 
predominance of a T helper population in these type B lesions was supported by the results of 
enzyme histochemistry showing a paranuclear acie phosphatase activity in a significant 
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proportion of these cells. The high percentages of cells that were stained by anti-HLA-DR 
antiserum, together with the presence of only occasional B cells and relatively low numbers of 
macrophages indicate that most of these T cells also expressed Ia-like antigens and therefore 
represent activated T helper cells. The type B lesions differed also from the type A lesions in that 
they contained numerous OKT6*, NA 1/34* Langerhans and/or related cells (up to 20%). 
'The type A lesions contained varying numbers of very large atypical cells with polymorphous, 
often bizarre-shaped nuclei, prominent nucleoli and abundant cytoplasm, which sometimes 
closely resembled Sternberg-Reed cells. Multinucleated variants were not uncommon. 
Immunofluorescence and immunoperoxidase studies showed a negative or polyclonal staining 
for surface and intracytoplasmatic immunogloublins, indicating that these cells are not of B-cell 
origin. Moreover, they were not reactive with any of the monoclonal anti- T cell antisera in all 
but two cases (Nos 3 and 5), in which a proportion of these cells was stained by Leu-3a and 
OKT4 antisera, which define a helper/inducer T-cell subset. This does not necessarily imply 
that these cells represent T helper cells, since Leu-3a antiserum also reacts with antigens present 
on some cells of monocyte/macrophage lineage (Dvoretsky et al, 1982) and malignant 
Langerhans cells (Oseroff et a/., 1982). Similarly, OK T4 antiserum is reactive with histiocytosis 
X cells (Harrist et al., 1982). In our view the ultrastructural findings, the presence of C3 and 
Fcy-receptors, and the strong expression of Ia-like antigens are more in favour of a histiocytic 
origin of these cells. However, tissue macrophages and the neoplastic cells in true histiocytic 
lymphomas or histiocytic sarcomas (Van der Valk et al., 1981; Willemze et al., 1982b) and their 
disseminated form malignant histiocytosis (Meister, Huhn & Nathrath, 1980; Meister & 
Nathrath, 1980) show strong and diffuse acid phosphatase and x-naphthyl acetate esterase 
activity and varying amounts of lysozyme, o,-antitrypsin and x,-antichymotrypsin. Moreover, 
the large majority of these cells express monocyte-associated antigens as demonstrated by the 
monoclonal antibodies TA-1, OK Mz and anti-human monocyte 1 (Van der Valk et al., 1982). 
In contrast, the large atypical cells in the lymphomatoid papulosis type A lesions showed only 
low contents of acid phosphatase and 2-naphthyl acetate esterase with varying degrees of 
ATP-ase activity and a negative or only weakly positive staining with o,-antitrypsin and 
4,-antichymotrypsin. They were invariably negative when stained with lysozyme and the 
monoclonal anti-monocyte antibodies TA-1, OK Mz and anti-human monocyte. This staining 
pattern, together with the presence of C3 and Fcy-receptors and Ia-like antigens suggests that 
these cells are closely related to a subpopulation of monocyte-derived cells, which includes 
Langerhans cells, indeterminate cells, veiled cells and interdigitating reticulum cells (Hoefsmit, 
Duyvestyn & Kamperdijk, 1982). The negative staining with OK T6 and NA 1/34 antisera and 
the absence of characteristic Birbeck granules show that these cells are not Langerhans cells. 
Although the type A and the type B lesions are considered to belong to the same spectrum, the 
results of the present study clearly showed clearcut differences between the characteristic type A 
and type B lesions. The cellular composition of the type B lesions, showing a predominance of 
small, medium-size and large hyperchromatic CMC with the phenotype of (activated) T helper 
cells and numerous Langerhans cells and/or related cells, is similar to that in the early stages of 
mycosis fungoides (Thomas et al., 1982), but it has also been found in benign inflammatory 
dermatoses such as atopic dermatitis and chronic eczema, histologically characterized by a 
band-like mononuclear infiltrate (Willemze ez al., 1983). The type A lesions, however, showing 
a predominance of large atypical cells with a marker profile resembling that of cells of the 
Langerhans cell/interdigitating reticulum cell series, relatively few T cells and few or no 
Langerhans cells, do not seem to have any resemblance to mycosis fungoides. The morphologi- 
cal appearance of these large atypical cells, which can closely resemble true Sternberg-Reed 
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SUMMARY 


'The cellular composition of the dermal infiltrates of eleven patients with a cutaneous B-cell 
lymphoma (four centroblastic lymphomas, two centroblastic/centrocytic lymphomas and five 
immunocytomas) was investigated. The distribution of both the neoplastic and the non-neop- 
lastic cells (reactive T cells, macrophages and dendritic reticulum cells) in primary and 
secondary cutaneous B-cell lymphomas was very similar to that of B-cell lymphomas of the same 
typein lymph nodes. Reactive T cells and dendritic reticulum cells were only occasionally found 
in centroblastic lymphoma, but were very numerous in centroblastic/centrocytic lymphoma. 
The large majority of these T cells in centroblastic/centrocytic lymphoma showed the 
phenotype of activated T-helper cells (Leu-1 *, Leu-3a* , OKRT4^, HLA-DR *). Inimmunocy- 
tomas many T cells reactive with Leu-1, Leu-3a, and OKT4 but not with anti-HLA-DR 
antiserum, and varying numbers of dendritic reticulum cells were found. Since B-cell 
lymphomas in lymph nodes are the neoplastic counterparts of B-cell reactions which take place 
after antigenic stimulation in the different lymph node compartments, our results suggest that 
cutaneous B-cell lymphomas may be the malignant counterparts of similar B-cell reactions in 
the skin. 


It has been suggested that non-Hodgkin lymphomas are the neoplastic counterparts of reactions 
which normally take place after antigenic stimulation in specific compartments of the lymph 
node, i.e. the follicle centre cell reaction in the follicular compartment, the plasma cell reaction 
in the medullary cords, and the specific T-cell reaction in the paracortical area (Lukes & Collins, 
1973; Lennert, 1973; Lennert, 1978; Mann, Jaffe & Berard, 1979). In these reactions 
macrophages, modulatory T cells and specific antigen-presenting cells (dendritic reticulum 
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cells for B cells, and interdigitating reticulum celis for T cells) are considered to play a 
regulatory role (Lennert, Kaiserling & Máüller-H-rmelink 1978; Lennert & Stein, 1982). 

Recent studies of the distribution of dendritic reticulum cells and modulatory T cells in 
non-Hodgkin lymphomas of B-cell origin in lympa nodes (Lennert et al., 1978; Stein et al., 
1981; Stein et al., 1982) have shown large numbers ef T cells and dendritic reticulum cells in 
follicular centroblastic/centrocytic lymphoma; verving numbers of dendritic reticulum cells, 
but few or no T cells in diffuse centrocytic iymphema; and few dendritic reticulum cells and T 
cells in centroblastic lymphoma. In imnmnocytmas, varying numbers of T cells but few 
dendritic reticulum cells were found (Kaiserling, 1977; Stein et al.. 1981). 

With regard to the cutaneous B-cell lymphomes, invest;gations have been directed only at 
characterization of the neoplastic B cells (Braun-Fzkoe, Burz & Schmoeckel, 1981; Kerl, Rauch 
& Hódl, 1982). No data are available regarcing the cistribusion of dendritic reticulum cells and 
modulatory T cells in the skin infiltrates in these lymphomas. 

In the present study we have investigated the dis-ributior of the neoplastic and non-neoplas- 
tic cells in the dermal infiltrates of eleven patients with a cutaneous B-cell lymphoma. The 
results show that the cellular compesition of primary and secondary cutaneous B-cell 
lymphomas is very similar to that of B-cell lymphomas localized in lymph nodes. These findings 
suggest that primary extralymphatic B-cell lymphomas are the neoplastic counterparts of B-cell 
reactions which, after antigenic stimulat:on, apparent y can also take place in an extralymphatic 
organ such as the skin. 


METHORS 


Patients 

Eleven patients with a cutaneous B-cell lymphoma who were referred to our department 
during the last 2 years were selected for this study All cases were classified according to the 
criteria of the Kiel classification (Gérard-Marchast at al, :974; Lennert, Stein & Kaiserling, 
1975) showing centroblastic lymphoma in four cases (Nos 1,2, 3 and 4), centroblastic/centrocy- 
tic in two cases (Nos s and 6) and immurocvytoma in five cases (Nos 7,8, 9, 10 and 11). Two out 
of four centroblastic lymphomas ‘Nos 2 and 3) hed developed from centroblastic/centrocytic 
lymphoma after a period of § and 2 years respectives. Patien: No. 3 presented in early 1980 with 
multiple skin lesions, but at first admittance wide-spread centroblastic/centrocytic lymphoma 
with involvement of lymph nodes, liver, spleen, “one marrow and skin was demonstrated. 
Several chemotherapeutic regimens had successfully affected the lymph node and visceral 
localizations, but failed to contro! the cutaneous involvement. Recent skin and lymph node 
biopsies revealed centroblastic lymphoma. The rast history of patient No. 11 showed a 
malignant lymphoma of the left ethmoid 6 years pror to the cutaneous involvement, which had 
successfully been treated with radiotherapy. Moreover, bone marrow involvement was 
demonstrated in this patient at the time of skin biopsy. Inthe remaining nine patients thorough 
physical and laboratory investigations including bere marrow biopsy. chest radiography, liver 
and spleen scintigraphy and lymphography failed «> demonstrate extracutaneous involvement 
at the time of skin biopsy. In three patients (Nos 7, 9 and 19° a monoclonal increase of serum 
IgM was observed. The clinical details and follow-up deta are summarized in Table 1. 


Morphological examinations 
From each patient multiple skin biopsy specimens were obtained frem untreated skin lesions. 
For morphological examination, formalin-fixed parap/ast embedded material, methyl-methac- 
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rylate embedded sections (Te Velde zt al., 1977) ard in some cases routinely processed semithin 
sections were used. 


Immunological examinations 

Surface immunoglobulins (SIg) were demonstrated by an indirect immunofluorescence 
technique on cryostat sections using rabb:: antisera directed against IgA, IgD, IgG and IgM 
heavy chains and kappa and lambda light chains (Dakopstzs, Denmark). Paraffin-embedded 
skin biopsy specimens fixed in a sublimate forma.dehyde mixture ‘Bosman er al., 1977) were 
used for demonstration of intracytoplasmic inununcglebulins (CIg), J chain, lysozyme, 
alpha,-antitrypsin and alpha,-antickymotrypsin, asing :hc PAP technique (Taylor & Mason, 
1974). The specificities of these antisera have previcusly Deen described (Willemze et al., 1982). 
C3 and Fc; receptors were demonstrated by mess of a rosette assay on cryostat sections as 
described previously (Meijer & Lindeman, 1975; Maijer € al, 1977). 


Enzyme histochemistry 

Eight-ym thick cryostat sections were used for all enzyme stainings Adenosine triphosphatase 
(ATP-ase) and 5-nucleotidase were demonstrated >y the method of Wachstein & Meisel (1957) 
with incubation times of 1$ h and 2 h respectively. Alphamaphthyl acetate esterase (ANAE) was 
demonstrated by Gomori's method as modified by Barka & Anderson (1965), with 30 min of 
incubation. Acid and alkaline phosphatase staining was performed according to Gomori (1946, 
1952) using f! sodium glycerophosphate as a subs*raze with an incubation of 2 h. 


Monoclonal antibodies 

A series of monoclonal antibodies reactive with T- ieri phocrte surface antigens was used. These 
included Leu-1, Leu-2a, Leu-3a, HLA-DR /Becser Dickinson, FACS Systems, Sunnyvale, 
CA), OKT4, OKT6, OKT8 (Ortho Pharmaceuticals, L: d. Raridan. NY), Na 1/34 (Sera-Lab., 
England and TA-1 (kindly given by Dr J. Jansen). In additien two monoclonal antibodies raised 
against a pre-B ALL cell line, BA- : and BA-2 (kindly orcvided by Dr. J. Kersey) were used. The 
specificities of these antibodies are given in Table 2. 





TABLE 2. Specificity cf moczociona: antibodies 

















Antibody Specificity 

Leu-t 95", human thymocytes, »95', pericheral blsod cels, some SIg* CLL cells, but not on normal 
B-lymphocytes (Wang er a/., 1980) 

Leu-2a Cytotoxic/suppressor T-subset (Ledbetter er al. 981; Zvans et al., 1981) 

Leu-3a Helper/inducer T-subset (Ledbetter er al., 198 E. Evanser c£, 1981) 

OKT4 Helper/inducer T-subset (Reinherz er al., 19798. >} 

OKTS Cytotoxic/suppressor T-subset “Reimherz et al, 29738; 983a) 

OKT6 70°, thymocytes (Reinherz er a’., 19800; epiderma! Langerhans cells (Murphy et al., 1981) 

Na 1/34 85^, thymocytes (McMichael ei al., 1970); epidermal Langerhans cells “Thomas er al., 1982) 

HLA-DR B-lymphocytes, monocytes! macrophages, activated T-cells Warnke & Levy, 1980; Warnke et al., 1980) 

'TA-1 100", peripheral blood T-celis, 70°. thymocytes. > 65° peripheral biood monocytes ( LeBien & Kersey, 
1980) 

BA-1 Non-SIg, Non-HLA-DR structure en 80?, cf ALL; aB SIg^ CLL cells and > 80°, SIg* 


non-Hodgkin's lymphomas; 6-10", peripheral E bnpliocyses (Abramsen, Kersey & LeBien, 1981) 
BA-2 65", ALL; some SIg* CLL, bat not en peripheral B lemphocytes (Kersey er al., 1981; 
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For in situ demonstration of antigens reactive with the aforementioned antibodies a four-step 
immunoperoxidase technique was applied on 6-jm thick cryostat sections, as previously 
described (Poppema er al., 1981; Willemze et al., 1983). 


RESULTS 

Histological features 

In all cases a dense dermal infiltrate was separated from an intact epidermis by a distinct grenz 
zone. The distribution of the infiltrate was either diffuse, extending from the upper dermis into 
the subcutaneous fat (Nos 1, 2, 4, 5, 6 and 7), or primarily perivascular and periadnexal with the 
tendency to coalesce in the middle and deep dermis (Nos 3, 8, 9, 10 and 11). In three cases with 
centroblastic lymphoma (Nos 1, 2 and 4) the dermal infiltrate consisted predominantly of 
centroblasts with only a few scattered centrocytes, B-immunoblasts and reactive histiocytes 
(Fig. 1). Mitotic figures were numerous (mean: 3-5/HPF, x 500). In case 3 both areas with 
equal numbers of centroblasts and centrocytes and areas almost wholly consisting of 
centroblasts were found. In centroblastic/centrocytic lymphoma many small and medium-sized 
centrocytes, varying numbers of centroblasts (5 to 10°% of the cells) and small lymphocytes were 
observed. The dermal infiltrates of the patients with immunocytoma showed a predominance of 
lymphocytes and lymphoplasmacytoid cells (Fig. 2), intermingled with varying numbers of 
plasma cells, blast cells (centroblasts, B-immunoblasts and plasmablasts), centrocytes and mast 
cells. The infiltrates of two patients (Nos 7 and 8) contained large numbers of plasma cells and 
therefore represent the lymphoplasmacytic subtype (Fig. 3). The presence of a considerable 
number of blast cells in two cases (Nos 10 and 11) was consistent with the polymorphic subtype 
of immunocytoma. In case 9, which represented the lymphoplasmacytoid subtype, some areas 
showed a rather large number of centrocytes. In all five cases cells with intranuclear and/or 
intracytoplasmic PAS-positive globular inclusions were observed (Fig. 4). 
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FIGURE 1. Centroblastic lymphoma (patient No. 1). Uniform proliferation of centroblasts (Giemsa 
(methyl-methacrylate embedded section), x 1000). 
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FIGURE 2. Lymphoplasmacytoid subtype of immunoc=toma (patient No. 9). Many lymphoplasmacytoid 
cells among lymphocytes (Giemsa (methvl-methacrvlare embedded section), x $50). 





FIGURE 3. Lymphoplasmacytic subtype of immunocysoma, show ing numereus plasma cells (Patient No. 
7) (Giemsa (methyl-methacrylate embedded section, » 300 
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FIGURE 4. Lymphoplasmacytoid immunocytoma (patient No. 9). Note intranuclear PAS-positive 
globular inclusions (arrows), ( x 1400). 


Immunohistochemistry and immunofluorescence of the neoplastic cells 

Immunologically the neoplastic cells in two patients with centroblastic lymphoma (Nos 1 and 2) 
were characterized by a monoclonal staining pattern for SIg, a weak staining for CIg of the same 
heavy and light chain class, the presence of C3-receptors and the absence of HLA-DR (Ia-like) 
antigens (see Table 3). In contrast, the neoplastic cells in cases 3 and 4 strongly expressed Ia-like 
antigens, stained for SIg, but remained completely negative when stained for CIg. From the two 
patients with centroblastic/centrocytic lymphoma a monoclonal staining pattern for SIgM and 
kappa light chains and negative staining for CIg was observed in one of them (No. 6), whereas 
staining for both SIg and CIg remained completely negative in patient No. s. In both cases the 
neoplastic cells had C3-receptors and expressed HLA-DR antigens. By immunofluorescence 
examination in the five patients with immunocytoma a large proportion of the neoplastic cells 
showed a monoclonal staining pattern for SIg and Clg (Table 3). Immunoperoxidase studies on 
paraffin-embedded material demonstrated large accumulations of cells containing CIg of the 
same heavy and light chain class as the SIg (Fig. 5). At the periphery of the infiltrates, often there 
were reactive polyclonal plasma cells which stained much more intensely for CIg and J chain as 
compared to the neoplastic cells. Cells showing adherence with EAC-complexes were only 
found in those areas containing small cleaved cells (centrocytes) and were not detected in areas 
predominantly composed of lymphoplasmacytoid and plasma cells. The histological and 
immunological data of the malignant lymphoma of the ethmoid, which had been present in case 
II six years prior to this study, were very similar to those of the present skin biopsy sections, 
showing a monoclonal staining pattern for intracytoplasmic IgM and kappa light chains. 


Enzyme histochemistry 
The majority of the neoplastic cells of the patients with centroblastic and centroblastic/centro- 
cytic lymphoma showed membrane-associated 5-nucleotidase (Nos 1, 2, 3 and 6) and/or 
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FIGURE 5. Lymphoplasmacytoid immunocytomas (patient No. 9). Many cells show intracytoplasmic 
staining for lambda light chains (arrows), ( x $50). 


ATP-ase (Nos 1, 2, 4, 5 and 6) activity. In the dermal infiltrates of the patients with 
immunocytoma approximately 50 per cent of the cells stained positively with these enzymes. In 
case 9 ATP-ase activity was clearly restricted to the lymphoplasmacytoid and plasma cells at the 
periphery of the infiltrates, whereas the central areas containing many centrocytes stained 
positively for s-nucleotidase and also for alkaline phosphatase. In addition staining for 
alkaline phosphatase was strongly positive in one patient with centroblastic lymphoma (No. 3), 
but completely negative in all other cases. The lymphoplasmacytoid and plasma cells in all 
patients with immunocytoma showed strongly granular acid phosphatase activity, which was 
often accumulated at one side of the cytoplasm. 

Many macrophages which were characterized by a strong and diffuse staining for ANAE and 
acid phosphatase, were found diffusely scattered amongst the neoplastic cells in most cases. 
Remarkably, in the two cases with the lymphoplasmacytic subtype of immunocytoma, in which 
the dermal infiltrates were mainly composed of cells showing a granular acid phosphatase 
activity, the number of macrophages was relatively low. Dendritic reticulum cells characterized 
by their elongated nuclei and long cytoplasmic projections showing ANAE but no acid 
phosphatase activity, were numerous in centroblastic/centrocytic lymphoma and in the areas 
containing centrocytes in some immunocytomas (Fig. 6). In centroblastic lymphoma relatively 
few dendritic reticulum cells were observed. 


Monoclonal antibodies 
The two monoclonal antibodies reactive with all peripheral T cells, anti-Leu-1 and TA-1, 
produced patterns that were very similar to one another. In centroblastic lymphoma very few 
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FIGURE 6. Polymorphic subtype of immunocytema (sstient No 1c). Alpha-naphthyl acetate esterase 
staining, showing dendritic reticulum cells (arrows) ax macrophages (M), | = 640). 


positive cells were found scattered amongst the r 2oplastic cells, whereas in centroblastic/cen- 
trocytic lymphoma approximately 30-50" , of the cells expressed these antigens. In the four 
cases with immunocytoma, large areas were o> served in which the majority of the cells 
expressed Leu-1 and TA-1 antigens, whereas - other parts of the infiltrate only a small 
proportion of the cells was found to be reactive with these antibodies (Fig. 8). The overall 
percentage of Leu-1 and TA-1 positive cells was =stimated to be 25", in case 7 and 40-50”, in 
the other cases. In all ten cases studied the percentages cf Leu-22^ and Leu-3a* cells were 
identical to the percentages of OKT$ ^ and OKT 4* cells respectively, suggesting that these 
antisera define closely related antigens. The distr bution of Leu-3a `, OKT4* cells (helper/in- 
ducer T-cell phenotype) and Leu-2a* , OKT8' ceils cytotoxic/suppressor T cell phenotype), 
differed considerably. Whereas Leu-3a' , OKT4^ cells tended to form large clusters, Leu-2a*, 
OKT: cells were diffusely scattered or localized =) the periphery of the infiltrates (Fig. 7). The 
OKT4, Leu-3a/OKTS8, Leu-2a ratios varied between 5:1 and 2:1. 

The percentages of cells reactive with anti-HLA-DR antibody in two patients with 
centroblastic/centrocytic lymphoma ranged frc» 6o-86'",, indicating that not only the 
neoplastic B cells, but also the T cells in these filtrate: expressed Ia-like antigens. In the 
patients with immunocytoma the percentages of FLA-DR ` cells were generally lew, except for 
case 9. In this patient many centrocytes (approximately 30", of the cells) expressed HLA-DR 
antigens. Staining with OK T6 and NA 1/34 antisera showed dendritic cells in the suprabasal 
layers of the epidermis, which probably represent Langerhans cells and/or related cells. 
Identical cells were occasionally observed in the grenz zone between the epidermis and the 
dermal infiltrate. 

Varying numbers of lymphoid cells stained. ^r 3A-1 and BA-2 antisera. However, no 
uniform pattern was observed see Tabl 3). h addition, BA-z antiserum stained large, 
dendritic, non-lymphoid cells which morphologic ly resembled macrophages and/or dendritic 
reticulum cells. 
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FIGURE 7. Distribution of T-cell subsets in centroblastic/centrocytic lymphoma (patient No. 5), showing 
(a) many Leu-3a* T cells and (b) few, diffusely scattered Leu-2a* T cells. 


DISCUSSION 


In the present study the cellular composition of the dermal infiltrates of eleven patients with 
cutaneous B-cell lymphoma was investigated. This group included four immunoblastic 
lymphomas, two centroblastic/centrocytic lymphomas and five immunocytomas (Keil classifi- 
cation; Gérard-Marchant et al., 1974; Lennert et al., 1975). Cutaneous involvement was the 
presenting symptom in ten patients. In eight of them the malignant lymphoma apparently 
remained confined to the skin for at least 6 months, suggesting a primary cutaneous origin. A 
monoclonal staining pattern for SIg and/or Clg was found in all cases but one (Case No. 5). In 
this patient with centroblastic/centrocytic lymphoma, which showed a negative staining for 
both SIg and Clg, the diagnosis of B-cell lymphoma was based on the characteristic histological 
picture, the presence of C3-receptors and la-like antigens, and the absence of T-cell and 
histiocytic markers (absence of Fc y-receptors, negative staining for lysozyme, alpha,-antitryp- 
sin, alpha,-antichymotrypsin, acid phosphatase and ANAE). Whereas benign centroblasts 
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FIGURE 8. Distribution of neoplastic B cells (2) an^ motuatory T cells (b) in lymphoplasmacytoid 
immunocytoma (patient No. 9). Note central blood vesse. A’ the left side a predominance of SIgM* B 
cells and few Leu-1* T cells, at the right side à prxcommance of Leu-: ^ T cells and relatively few 
SIzM * B cells. 


normally show an intense staining for [a-l.ke ant sens (Stein et al., 1980), the neoplastic cells in 
two out of four patients with centroblastic lymp toma were comp'etely negative when stained 
with anti-HLA-DR antiserum. In both cases caly scattered macrophages were found to be 
reactive with this antiserum. 

With respect to the distribution of T-cell s. »pcpalations, dendritic reticulum cells and 
macrophages in these cutaneous B-cell lymphorzas, tHe dermal infiltrates of the patients with 
centroblastic lymphoma showed only occasiona’ T cells, few dendritic reticulum cells (as 
demonstrated by a dendritic ANAE activity), and relatively manv macrophages. These results 
are in agreement with the findings in centroblast« by mp homas in lymph nodes (Lennert et al., 
1978; Stein er al., 1981). Moreover. a similar str bution of modulatory T cells, dendritic 
reticulum cells and macrophages was found in en ax lary lymph node recently obtained from 
patient No. 3, which also showed centroblastic lymphoma. The immunological and cytochemi- 
cal characteristics of the neoplastic cells in this | mph aode were identical to those in the skin. 
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In the two cases with centroblastic/centrocytic lymphoma numerous dendritic reticulum cells 
and macrophages and a considerable number of Leu-1*, TA-1* T cells were found 
interspersed amongst the neoplastic cells. The majority of these T cells was also reactive with 
anti-Leu-3a and OK T4 antisera, which define an inducer/helper T-cell subpopulation, whereas 
a relatively small percentage expressed Leu-2a and OKT8 antigens (cytotoxic/suppressor 
T-cell phenotype). Although no double-labelling studies were performed, the very high 
percentages of HLA-DR * cells indicate that the majority of these T cells also express Ia-like 
antigens and represent activated T cells (Reinherz et al., 1979c; Yu et al., 1980). The presence of 
numerous dendritic reticulum cells, macrophages and activated OK T4* cells, which has also 
been described in secondary follicles and in follicular centroblastic/centrocytic lymphoma in 
lymph nodes (Stein et al., 1980, 1982) suggests persistent stimulation of the whole follicular 
compartment. Persistent antigenic stimulation and loss of normal regulatory influences have 
been suggested to be responsible for the development of frank malignancy (Bérard er al., 198 1). 

In the five cases with immunocytoma studied, dendritic reticulum cells, as demonstrated by a 
dendritic ANAE activity, were relatively few and preferentially located in those areas which also 
contained centrocytes and centroblasts. The percentages of cells reactive with the anti-Leu-1 
and anti-TA-1 pan-T cell antisera ranged from 20-50%. The predominance and the 
distribution pattern of Leu-3a*, OKT4* T-helper cells is consistent with our findings in 
immunocytomas in lymph nodes (Meijer, Willemze & van der Valk, in preparation). No 
differences were found between primary and secondary cutaneous immunocytomas. The 
absence of activated T cells and the relatively low number of dendritic reticulum cells in these 
immunocytomas contrasts with the findings in centroblastic/centrocytic lymphoma and 
suggests different pathogenetic mechanisms involved in the development of these different 
types of B-cell lymphoma. Moreover, in contrast to centroblastic/centrocytic lymphomas, 
immunocytomas rather frequently show primary cutaneous involvement (Kerl et al., 1982) and 
can be limited to the skin for a long period of time (Guggenberger et al., 1982). 

In summary, it is generally accepted that B-cell lymphomas in lymph nodes are the neoplastic 
counterparts of B-cell reactions which usually take place after antigenic stimulation in the 
corresponding lymph node compartments. Our findings that not only the neoplastic cells, but 
also the micro-environment, i.e. the distribution of reactive T-cells, dendritic reticulum cells 
and macrophages in primary cutaneous B-cell lymphomas is very similar to that in secondary 
cutaneous B-cell lymphomas and B-cell lymphomas of the same type in lymph nodes, suggest 
that these primary cutaneous B-cell lymphomas are the neoplastic counterparts of B-cell 
reactions which usually take place in the skin after antigenic stimulation, and which are closely 
related to similar reactions in the lymph node. 
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SUMMARY 


An analysis of T-lymphocyte subpopulations was performed on thirty-eight consecutive 
patients with atopic eczema, using monoclonal antibodies and flow cytofluorimetry. The 
total T-lymphocyte and helper T-cell numbers did not differ significantly from those of a 
matched control group, but there was a highly significant reduction in suppressor T-cell 
numbers among the atopic group. Both suppressor T-cell deficiency and circulating IgE 
elevation were found to correlate positively with disease activity. 

Food specific IgE levels to milk and egg were ascertained by radioallergosorbent (RAST) 
studies. These proved positive in seven out of thirty-five atopics (202). 


Atopic eczema is associated with impaired cell-mediated immunity, as shown by increased 
susceptibility to bacterial, viral and fungal infection, relative anergy to PPD and reduced contact 
sensitivity (Hanifin & Lobitz, 1977). 

Imbalances of T-lymphocyte subpopulations may play an important role in the pathogenesis 
of atopic eczema (Schuster et al., 1980; Stingl et al., 1981; Rola-Pleszczynski & Blanchard, 
1981). In particular a deficiency of suppressor T cells may result in increased IgE production 
following challenge with common environmental allergens. In the rat, IgE production is known 
to be subject to suppressor T-lymphocyte control and IgE responses can be increased by 
therapy which predominantly inhibits suppressor T-cell function (Okumara & Tada, 1971; 
Taniguchi & Tada, 1971; Tada, Taniguchi & Okumara, 1971). Human in vitro studies have 
demonstrated both inhibition of IgE synthesis by suppressor T cells (Gehr et al., 1980) and 
inhibition of elevated IgE synthesis from atopic lymphocytes after coculture with normal T 
lymphocytes (Fiser & Buckley, 1979; Saxon, Morrow & Stevens, 1980). 
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A positive correlation between disease activiry and suppressor T-cell deficiency has been 
reported (Canonica et al., 1979; Schuster et al., 133c). However, Stingl (1981) found reduction 
of suppressor T-cells numbers to be very comsistent and indeoendent of the severity of 
involvement. Several recent in vivo studies of ato -ic eczema have sFown an inverse relationship 
between IgE levels and suppressor T-cell activity Byrom ^t al., 1979; Schuster er al., 1980; 
Rola-Pleszczynski & Blanchard, 1981), although this has not been confirmed by others 
(Canonica et al., 1979; Leung, Rhodes & Gehr, 19*:). IgE elevation is presumably related to 
reduced suppression of B-lymphocyte response > common antigenic stimuli. 

Previous assessment of total T-lymphocyte counts in atopic eczema has yielded conflicting 
results (Byrom et al., 1979; Gottlieb & Hanifir, r974; Luckaser et al., 1974; McGeady & 
Buckley. 1975; Grove, Reid & Forbes, 1975: Ca>apeto, Winkelmann & Jordon, 1976; Secher, 
Svejgaard & Sonderstrup-Hansen, 1977; Hovmark, 1677; Saraclar McGeady & Mansmann, 
1977; Sting] er al., 1981). Nevertheless several grcups have observec a diminished population of 
circulating suppressor T cells based on estimatica of the aumbers of lymphocytes bearing Fc 
IgG receptors (Moretta et al., 1977; Pichler, Lum & Broder, 1978; Schuster et al., 1980; Stingl et 
al., 1981). 

Recently it has become possible to identify specific T-cell subpopulations using monoclonal 
antibodies (Milstein er al., 1979): Kung et al., 1972. Reinherz et al., 1980; Hoffman et al., 1980). 
In addition the use of flow cytofluorimetzry provedes an objective, reproducible and accurate 
computerized estimation of cell numbers by identifying individual fluorochrome labelled cells 
as they pass through a laser source (Hoffman ez el , 1980) 

We have used monoclonal antibodies and few cytofluorimetry to quantify circulating 
T-lymphocyte subpopulations in atopic eczema. Tke results obtained have been correlated with 
age, disease activity, total circulating IgE levels aad ‘ood specific IgE levels as measured by the 
radioallergosorbent (RAST? test. 
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FIGURE 1. Each of twenty areas was subjectively assessec and scored from + to 3 according to mild, 
moderate or severe disease activity 
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PATIENTS 


T-lymphocyte subpopulation studies were performed on thirty-eight consecutive patients 
aged between 10 and 45 years (average age 22 years) suffering from active atopic eczema (AE). 
"The diagnosis was established by standard clinical criteria including physical examination, a 
positive personal and/or family history of atopy, elevated serum IgE concentration and 
histopathological features. The extent of skin involvement was defined by use of a ‘twenty area’ 
severity chart (Fig. 1), subjectively measuring the severity of eczema in each area by a 1-3 
grading (indicating mild, moderate or severe activity) to give a total score of o-60. Patients with 
infection of the skin or previous systemic steroid therapy were excluded. Topical steroid 
therapy and oral antihistamines were withdrawn at least 72 h prior to venesection. Twenty-three 
healthy non-atopic controls aged between 19 and 54 years (average age: 29 years) were also 
studied. 


METHODS 


Peripheral blood mononuclear cells were obtained from 5 ml of heparinized blood layered onto 
an equal volume of Ficoll-Paque (Pharmacia) and centrifuged at 2000 rpm for 20 min at 18°C. 
The lymphocyte-rich buffy coat was drawn off and washed twice in PBS before resuspending 
the cells at a concentration of 1 x 10° in PBS supplemented with 5% fetal calf serum and o:39;, 
sodium azide. These conditions provided a stable environment for the lymphocytes while 
restricting cellular metabolism. 

The Orthoclone series of monoclonal antibodies, OKT3, OKT4 and OKT8 identify 
respectively all mature peripheral blood T lymphocytes, helper T cells (comprising approxima- 
tely 65% of peripheral blood T lymphocytes) and suppressor T cells, comprising about 35% of 
the peripheral blood T-lymphocyte population (Reinherz et al., 1979; Reinherz et al., 1980). 
ICHT!1 is a pan T-cell marker produced and characterized by the ICRF Human Tumour 
Immunology Group, University College Hospital Medical School, London (Beverley & 
Callard, 1981). 

One hundred yl aliquots of mononuclear cell suspensions were incubated with each of the 
monoclonal antibodies in turn at a dilution of 1:40 for 30 min and agitated manually every 10 
min. After washing the cells twice in PBS, secondary incubation was performed with 
fluorescein-conjugated rabbit anti-mouse immunoglobulin antibody (DAKO) at a dilution of 1 
in 100 for 30 min. Non-specific fluorochrome labelled antibody binding to lymphocyte surface 
Fc receptors was abolished by absorption through a human IgG column. 

Background staining was determined by incubation of the mononuclear cell suspension with 
the secondary antibody alone. Immunoglobulin capping on the lymphocyte surface was 
prevented by maintaining the cells at 4°C and by the use of o- 3% sodium azide throughout the 
whole procedure. 

Subsequent fixation with 1% paraformaldehyde for 20 min allowed quantitative analysis by 
flow cytofluorimetry(FACS) to be performed up to 2 weeks later, assessing at least 10,000 cells 
per sample. 

Total IgE estimation was performed on each atopic and control subject using a liquid phase 
double antbody technique. The normal range was below 1 35 iu/ml. 

Food specific IgE antibodies against egg and milk were also estimated using purified antigens 
in the radioallergosorbent (RAST) test (Johansson, 1975). 
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FIGURE 2. (a) FACS 4 histogram displaying cell size and 1. orescence, both with (above) and without 
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FIGURE 4. No significant difference was found between the total T-lymphocyte numbers in the AE and 
control groups. 
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FIGURE 5. There was a trend towards increased numbers of helper T cells in AE. However, this failed to 
reach statistical significance. 
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FIGURE 6. A highly significan: reduction in AE suppressor T -zell numbers was accentuated by comparison 
of mild with moderate and severe groups 


Statistical methods 

All results were analysed for normality using the probability plot correlation coefficient 
test—Fillibens test (Filliben, 1975). The presence of cutliers was ascertained by Grubbs T test. 
Those results which were normally distributed were subjected to a two-tailed Student's t test, 
and non-parametric results to the Mann-Whitiey U test. The T-cell subset findings are 
expressed as a percentage of peripheral slood .ymphocrytes giving the mean value + one 
standard deviation. 


RESULTS 


Cell size and fluorescence were instantly viewed i3 eitaer histogram (Fig. 2a) or cytogram (Fig. 
2b) form. In each analysis at least 10,000 cells werz individually assessed, with a turnover of one 
sample per min. The fluorescence relating to T-iymphoecyte reactivity with monoclonal 
antibody is clearly demonstrated and wel! separzzec frem the background fluorescence. 

Reactivity of T cells with UCHT1 and OKT3 was found to be almost identical (Fig. 3). The 
normal total T-lymphocyte population for ccntpci subjects, as measured by combined 
OKT3/UCHTTI positivity, was 64:495 + 69%, o: cireulating lymphocytes. By comparison the 
atopic subjects were found to have a total T-cell pepulation of 6195 + 10:2% (Fig. 4). The 
difference was not statistically significant. 

The helper T-cell population as indicated by GK' 14 reactivity was found to be 39% + 6:69; 
in normal controls and 42:59, £8:5*^, in the copi: group. Again there was no statistical 
difference between these figures but the upward trend was emphasized when comparison was 
made between the total atopic and severe atopic groups (Fig. 5). 
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FIGURE 7. Helper/suppressor ratios were found to be significantly elevated in the AE group (P < 0:00003, 
Mann-Whitney U test). 
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FIGURE 8. Total serum IgE concentrations showed a wide variation amongst AE subjects, and were 
significantly elevated in comparison with the control group (P <0-0001). 
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FIGURE 9. Total serum IgE leveis correlated positively with disease severity. The unfilled squares 
represent those patients with positive miik or egg RA? Ts. 


OKTS positivity (which probably reflects sappressor cell numbers) showed a highly 
significant difference between the control grcap /302". t 7:2^.) and the atopic group 
(21.2% t 6:274). This difference was again accer usted by further comparison of mild atopic 
with moderate and severe atopic groups (Fig. 6). Suppressor T-cell deficiency correlated 
positively but weakly with disease activity (r — 0:5677 

All the above data were normally distributed. dowever. Fillibens test for the assessment of 
normality of OKT4/OKTS8 ratios demonstrated a acn-»arametric distribution. The mean 
control ratio of 1:35 + 0:57 differed very significantly arom the atopic ratio of 2-0 + 0:75. (Mann 
Whitney U test, P < 0:00003), (Fig. 7; 

When expressed logarithmically the total IgE ieveis assumed a normal distribution. Three 
out of twenty-three control subjects had elevated total IgE values including one at 8800 units. 
Conversely, six out of thirty-four (18°, ) atopic patiemts had IgE level within the normal range. 
Comparison of the medians showed an obv:ous elevation of IgE levels in the atopic group which 
was highly significant (Fig. 8). Tota! IgE keveE correlaced positively with disease severity 
(r= 0-654) (Fig. 9), but surprisingly net wth suppressor cell numbers. This may be explained 
by the weak correlation of OKT8 positivity witk disease severity. 

Milk and egg RAST studies on thirty-five atcpic eczeraz patients proved positive in seven 
(2094), of which six had either moderate or severedisease. However, five of these were unable to 
give a good history of food-related exzceroation.. One of twenty-three control subjects (425) 
was found to exhibit a weakly positive RAST to mik. 


DISCUSSION 
Development of specific monoclonal antibodies gmas: human T-lymphocyte subpopulation 
antigens (Reinherz et a/., 1980) has provided a- accurate and reproducible method for the 
analysis of T-cell subsets which possesses sev-ra! techaical advantages over the methods 
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previously employed. The ability of T lymphocytes to form E rosettes with sheep red blood cells 
has been variously reported as being reduced or normal in patients with atopic eczema (Stingl er 
al., 1981) Unfortunately not all E rosetting (E + ) cells are T cells. Indeed it appears that there is 
a subpopulation of E + cells without other T-cell markers or evidence of mature T-cell function 
(Beverley, 1981). Furthermore E rosetting techniques do not provide any information 
concerning T-cell subsets. Fc IgG bearing cell numbers (Ty) denoting suppressor T-cell 
populations have generally been found to be reduced while Fc IgM bearing cells (Tu) indicating 
helper cells were found in normal concentrations (Moretta et al., 1977; Schuster et al., 1979; 
Stingl et al., 1981). Reduction in suppressor cell function has also been demonstrated by 
concanavalin A (Con A) inducible suppressor cell studies (Rola-Pleszczynski & Blanchard, 
1981; Stingl er al., 1981). These indirect methods are relatively complex and time consuming. 
Conversely the use of monoclonal antibodies coupled with flow cytofluorimetry allows simple, 
precise and rapid identification of T cells and their subsets. 

Our results confirm a deficiency of suppressor T-lymphocyte numbers with a direct 
relationship to disease activity. Of the five patients studied both before and after treatment the 
helper/suppressor ratio was reduced in three and unchanged in two. This may represent a 
normalizing effect of treatment or clinical improvement on T-cell subset abnormalities. 

It has previously been demonstrated that the ability to generate Con A induced suppressor T 
cells is dependent on disease activity (Stinglet al., 1981). Desensitization of patients with atopic 
eczema in association with clinical improvement leads to correction of abnormalities of 
circulating T-cell numbers (Canonica et al., 1981). Rocklin (1981) showed that antigen specific 
suppressor T-cell activity improved after successful desensitization for ragweed allergy. These 
findings suggest that the impaired production of suppressor cells in clinically active atopic 
eczema is a secondary phenomenon. 

Contrary evidence indicating a primary role for suppressor T-cell deficiency in the 
development of atopic eczema is suggested by prospective studies on 1-month-old babies. 
Infants who were found to have significantly lower T-cell numbers than the control children 
subsequently developed atopic eczema ( Juto & Strannegard, 1979). Earlier antigen exposure of 
genetically susceptible children may explain these findings. 

Increased IgE levels commonly associated with atopic eczema may be directly related to both 
increased helper activity as well as reduced suppressor activity. However we have not been able 
to demonstrate a direct relationship between T-cell subsets and the total circulating IgE levels. 
Considerable significance has been placed on total serum IgE levels in the past. However, 18°, 
of our atopic eczema patients had normal IgE levels. Brostoff, Johns & Stanworth (1977) 
stressed the importance of complexed IgE in atopic eczema. High molecular weight IgE 
polymer was demonstrated in fifteen out of sixteen atopic patients amongst whom three had 
normal levels of total circulating IgE. It is further suggested that IgE complexes may be 
responsible for the ‘late’ responses seen in immediate hypersensitivity (Brostoff et al., 1979; 
Paganelli et al., 1979). 

In addition, IgE-carrying peripheral blood lymphocytes are present in increased concentra- 
tion in atopic eczema (Lobitz, Honeyman & Winkler, 1972; Cormane, 1974; Carapeto et al., 
1976). Direct immunofluorescence studies on lesional skin from atopic eczema had demon- 
strated lymphoid cells with membrane-bound I gE, particularly in and around blood vessels and 
scattered throughout the dermis, and also around eczematous vesicles in the epidermis 
(Cormane, Husz & Hamerlinck, 1974). 

Circulating IgG4 is reported to be increased in atopic eczema patients (Shakib et al., 1977; 
Gwynn et al., 1979) and a positive correlation has been found between IgG4 and IgE antibodies 
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in atopic diseases (Bruynzeel & Berrens, 1979). 2 anaphylactic hypersensitivity IgG4 is a 
significant antibody to some antigens (Parish, 198 7. 

The high numbers of atopic eczema patients with fcod positive RASTs supports the 
suggestion of a dietary factor in the aetiology of ths condition and should be considered in its 
clinical management. 

Defective suppressor T-cell activity in atopic eczema may affect total circulating IgE levels, 
circulating complexed IgE, or local production of “gE in tissue. Alternatively, an effect on the 
circulating and tissue IgG4 concentrations may be of relevance. Under normal circumstances 
suppressor T cells have been found to exert a ccutrelling influence on cytotoxic activity of 
lymphocytes against autologous skin fibroblasts (Parkman & Rosen, 1976; Osband & Parkman, 
1978). The reduction of suppressor T cells in atopic derraatitis might result in an immune- 
mediated skin injury by naturally occurring aut:cytotoxic lymphocytes (Leung, Rhodes & 
Geha, 1981). Further investigations of all thes aspects is warranted while the precise 
relationship between suppressor T-lymphocyte descency and atopic eczema remains unclear. 
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SUMMARY 


Monoclonal anti-T6 antibody, which reacts with the majority of cortical thymocytes but not 
peripheral T cells, also reacts with human epidermal Langerhans cells, as shown by a four-step 
immunoperoxidase method and immunoelectron microscopy. To define whether T6-positive 
cells are also present in normal human dermis, we used these techniques to demonstrate two 
immunologically distinct populations of histiocyte-like cells in normal human dermis. The first 
population contains cells devoid of phagolysosomes or Birbeck granules. These cells react with 
anti-T6 antibody, but not with monoclonal anti-T3 antibody which defines peripheral T cells, 
and are found predominantly in and around dermal lymphatic vessels. The second is composed 
of phagolysosome-containing cells which do not react with anti-T6 antibody or anti-T3 
antibody. 

Because to date, Langerhans cells are the only cells in normal human epidermis that react with 
anti-T6 antibody, these data provide immunological evidence for a specific link between 
Langerhans cells and a T6-positive dermal mononuclear cell, possibly the so-called indeter- 
minate cell. In addition, application of these techniques should, for the first time, permit the 
immunological distinction of these T6-positive mononuclear cells from other cells bearing Ia 
antigens, such as dermal histiocytes and certain lymphocytes, in normal and diseased skin. 


Langerhans cells are important in the induction of cutaneous contact hypersensitivity 
(Silberberg-Sinakin & Thorbecke, 1980) and potentially in the recognition and processing of 
tumour-associated antigens (Kripke, 1980). Normal epidermal Langerhans cells have Fc and 
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C3 receptors (Stingl et al., 1977) and express HLA-DR antigens /12-like antigens) (Rowden, 
Lewis & Sullivan, 1977). These cells appear to origmate in tae bone marrow, but the mechanism 
whereby they populate and replenish their aumbe-3 within the epidermis is poorly understood. 

In 1975, Breathnach defined the indeterminate cel! as a dendritic nonkeratinocyte without 
specific features such as Langerhans cell (Birbeck) granules, melanosomes or Merkel cell 
granules within their cytoplasm. Since that time. indeterrainate cells have been compared to 
histiocytes, transformed lymphocytes. modified —e/anecytes and Langerhans cells. Because 
indeterminate cells bear Ia-like antigens, Rowden Phillips and Lewis have suggested that they 
may represent a precursor pool of Langerhans cells 19795. Apparent transitional forms between 
dermal indeterminate cells and Langerhans cells --h in Birbeck granules in the mid to upper 
layers of the epidermis have provided support fo: this hypothesis (Breathnach, 1977). 

Monoclonal anti- T6 antibody reacts with the msjerity cf cortical thymocytes, but not with 
peripheral T cells (Bhan et al., 1980). Poppema anc Bban noted in 1980 that dendritic cells in the 
paracortices of some human lymph nodes were ~ $-positive (Poppema et al., 1981). Because 
similar cells in the mid-epidermis of normal human skin were also T6-positive, we applied 
immunoelectron microscopy to prove taat T6-pcsitive cel:s in human epidermis are Langer- 
hans cells (Murphy et al., 1981a, b). Subsequently, “ithian ez al. (1981) provided the supporting 
evidence that Ia-positive cells in normal epiderrzis also react with anti-T6 antibody. More 
recent immunoelectron microscopic studies (Cl zt el., 1982) have demonstrated similar 
findings in epidermal cell suspensions. The preser- study was undertaken to ascertain whether 
mononuclear cells zn situ within normal human deis alse react with anti- T6 antibody. The 
structure and potential relationships of T6-positi.e dermal mononuclear cells to Langerhans 
cells and indeterminate cells are discussed. 


MATERIALS AND METHODS 

Tissue preparation 
Punch biopsies (3 mm) of normal adult skin at least 2 mm deep were obtained from the upper 
extremities of two healthy male volunteers uang r^, Xylocaie* anaesthesia without 
epinephrine. Initial fixation was 4°, paraformalde* yde in € 1 M sodium phosphate buffer (pH 
7:4) containing 8% sucrose for 3 h at 4 C (Hata et c.., 1981). After subsequent washing in 0-1 M 
sodium phosphate buffer containing 3^, sucrose specimens were rapidly frozen in OCT 
compound (Ames Co., Division of Miles Laberatc es, Elkaart, IN, U.S.A.) by suspension in 
liquid nitrogen, cryostat sectioned at 15 um and mounted in coated glass slides. 

In addition, as positive controls for peripherd T-cell antigens, five 4 mm biopsies of 
histologically-confirmed lichen planus were frczen in lquid nitrogen and processed as 
subsequently described for light microscop:c exarmination. 


Description of antibodies 

The monoclonal antibodies, anti- T3 and anti- T6. which have been previously shown to react 
with T-cell surface antigens (Reinherz et al., 1979, #981; Remherz & Schlossman, 1980; Bhan et 
al., 1980) were employed. These antibcdies were ab:aiped as ascitic fluid from mice injected 
with hybridoma cells. Control ascitic fluid was obtained trom mice injected with non-secreting 
hybridoma cells. Anti-T3 antibody reacts with ap-rcximat=ly 100°. of peripheral T cells and 
10", of thymocytes. Anti-T6 antibody reacts wh approximately 70°,, of thymocytes and 
Langerhans cells within the epidermis, but not with circulating T cells or monocytes. In 
addition, monoclonal antibody directed against angi-: 1, ‘he nonpolymorphic region of human 
Ia-like antigens (Reinherz et al., 1979), was also utilized. 
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Immunoperoxidase procedures 

A highly sensitive four-step immunoperoxidase technique using peroxidase-antiperoxidase 
complex was used. Frozen tissue sections were overlaid with 25 pl of a 1: 500 dilution of mouse 
ascitic fluid containing either monoclonal anti- T3, anti- T6 or anti-It antibodies for 60 min. 
Subsequently, sections were incubated with a 1:40 dilution of rabbit anti-mouse Ig serum 
(N.L. Cappel Laboratories, Inc., Cochranville, PA, U.S.A), a t :40 dilution of swine 
anti-rabbit Ig antiserum (Dako Immunoglobulins, Copenhagen, Denmark) and a 1: 5o dilution 
of peroxidase rabbit anti-peroxidase reagent (PAP) (Dako) for 20-30 min. Sections were rinsed 
in phosphate-buffered saline (PBS) between incubations. Further details of this procedure are 
reported elsewhere (Poppema et al., 1981). 

Sections were stained with 3’ 3 diaminobenzidine (DAB) ( Sigma, St Louis, MO, U.S.A.) for 
30, 60, 90 and 120 s intervals, rinsed in PBS to terminate the staining reaction and examined 
by light microscopy. Biopsies of normal skin were further processed for immunoelectron 
microscopy. 


Electron microscopy 

Stained sections were fixed with 2%, glutaraldehyde in PBS for 20 min at room temperature and 
stored in Karnovsky’s II solution (Karnovsky, 1967) overnight at 4°C. Sections were then 
examined by light microscopy or post-fixed with 2°% osmium tetroxide for electron microscopy. 
After dehydration in graded ethanol solutions, the sections were embedded in an Epon- 
Araldite mixture by the inverted gelatin capsule method. Ultrathin sections were cut with a 
Porter Blum MT-2 ultramicrotome and both unstained sections and sections stained with 
uranyl acetate and lead citrate were examined with a Phillips 301 electron microscope. When 
cells resembling indeterminate cells were identified, serial sections at approximately 700 À 
intervals were performed to exclude the presence of Birbeck granules within the cytoplasm. 


RESULTS 


Langerhans cells within the epidermis were clearly demonstrated by immunolight microscopy 
(Fig. 1) and showed uniform deposition of the reaction product of DAB along the cell 
membranes by immunoelectron microscopy (Fig. 2). All T6-positive cells within the epidermis 
contained Birbeck granules within the cytoplasm, although Langerhans cells located in the 
lower third of the epidermis consistently contained fewer granules than those of the middle and 
upper thirds. 

In and about dermal lymphatic vessels, primarily within the papillary dermis, occasional 
T6-positive cells were observed (Figs 1 and 3). These cells had irregular, infolded nuclei, 
numerous mitochondria and cytoplasmic microfilaments (Figs 3 and 4). No Birbeck granules or 
phagolysosomes were identified. Cells with similar ultrastructural features have been described 
previously as indeterminate cells (Breathnach, 1975; Rowden et al., 1979). The DAB reaction 
product was confined to the cell membrane and was less intense than that observed on many 
Langerhans cells within the epidermis (Fig. 4). All T6-positive cells within the dermis and 
epidermis were weakly positive when stained by with anti-I1 antibody, and did not stain with 
anti-T3 antibody. 

A second population of mononuclear cells was identified within the papillary dermis, 
principally disposed about lymphatic vessels and venules. These cells contained phagolyso- 
somes, demonstrated ultrastructural characteristics of conventional histiocytes, and did not 
react with anti-T6 antibody (Fig. 5). Cells with these features were weakly positive when stained 
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FIGURE 1. Light micrograph of normal epidermis after incubation with ant+T6 antibody. Numerous 
dendritic cells within the epidermis (E) sre T6-posit&c. A rare, non-dendritic cell in the superficial 
dermis (arrow, D) is also T6-positive ( x 400 





FIGURE 2. Immunoelectron micrograph of Largerhars celb (L) within aermal human epidermis 
incubated with anti- T6 antibody. Note the characteris: c Birbeck granules within the cytoplasm (inset) 
and the deposition of the reaction product of DAB along the cell membrane tarrows) indicating sites of 
anti- T6 antibody reaction ( » 7100, inset x< 28.000). 
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FIGURE 3. Mononuclear cells (1) are present around (3a) and within (3b) dermal lymphatics. The reaction 
product of DAB is evident along the cell membranes (arrows; 3a, inset), M = mast cell. ( 3a, * 4100, inset 


x 8800, 3b, x 5700). 





FIGURE 4. À mononuclear cell within a lymphatic vessel contains numerous mitochondria, microfilaments 
and an infolded nucleus consistent with the structure of an indeterminate cell. Lysosomes or 
phagolysosomes as seen in dermal histiocytes are not evident. Sites of anti- T6 antibody reaction are 


evident (arrows). ( x 9100; inset x 15,000). 
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FIGURE 5. A dermal histiocyte contains sumerous phazclys-somes (P) and does not react with anti- T6 
antibody ( x 15,000 





FIGURE 6. A lymphocyte above the epidermal basement e7-rane ibm) contains a markedly convoluted 
nucleus and a paucity of organelles. Note a^sence of DAE -eaetien preduct after incubation with anti- T6 
antibody ( x 15,000). 
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by anti-Ir antibody. Thus two immunologically distinct mononuclear cell populations are 
present in normal papillary dermis, namely T6-positive (indeterminate) cells, and T6-negative 
phagocytic histiocytes. 

Lymphocytes within the infiltrates of lichen planus reacted strongly with anti- T3 antibody by 
light microscopy. Rare dermal and intraepidermal lymphocytes in normal skin (Fig. 6) were 
characterized ultrastructurally by condensed, peripherally-distributed heterochromatin, fre- 
quently infolded or convoluted nuclei and sparse cytoplasm with few organelles. These cells did 
not react with anti-T6 antibody by immunoelectron or immunolight microscopy. Lymphocytes 
were not identified in normal tissue incubated with anti-T3 antibody and studied by 
immunoelectron microscopy. 


DISCUSSION 


It has been suggested recently on the basis of immunoelectron microscopic observations of 
epidermal cell suspensions obtained by trypsinization that monoclonal anti-T6 antibody reacts 
specifically with Langerhans cells and with similar cells with the ultrastructure of indeterminate 
cells (Chu er al., 1982). Problems inherent in these studies include: (1) the potential destruction 
(Czop, Fearon & Austen, 1978; Fajumi, 1980; Pinkett & Anderson, 1980) or enhancement 
(Swoveland & Johnson, 1979) of cell surface antigens due to pre-treatment with trypsin; (2) 
disproportionate representation of certain cell types due to varying tendencies of different cells 
to form single cell suspensions; (3) uncertainty concerning the original anatomical relationships 
of these cells within the epidermis. Furthermore, questions persist regarding the immunological 
characterization of dermal mononuclear cells in human skin. 

Breathnach (1980) has stated that a population of relatively undifferentiated cells in the 
dermis and Langerhans cells may be related. Because Langerhans cells in the basal layers of the 
epidermis frequently show a paucity of Birbeck granules (Wolff ez al., 1971; Breathnach, 1977), 
it is reasonable to assume that these cells may represent forms intermediate in the development 
of structurally-mature Langerhans cells (Rowden, 1980). In situ examination of mononuclear 
cells in the dermis is prerequisite to an understanding of the potential relationship of 
Langerhans cell precursors to their more mature intraepidermal counterparts as well as to other 
dermal mononuclear cells, such as macrophages and lymphocytes. 

In this study, two immunologically distinct populations of histiocyte-like cells are defined in 
normal human dermis. Although both types have been previously shown to react with anti-Ia 
antibodies, only those with ultrastructural features of indeterminate cells react with anti- T6 
antibody in a manner analogous to Langerhans cells within the epidermis (Murphy etal., 1981a, 
b). Thus, these data provide immunological support for the hypothesis that the T6-positive 
dermal mononuclear cells and Langerhans cell are related. 

Langerhans cells migrate by way of dermal lymphatic vessels to regional lymph nodes during 
contact allergic reactions (Silberberg-Sinakin ez al., 1976), and it has been reasoned that the 
supply of intraepidermal antigen-presenting cells may be in part maintained by a local pool of 
precursors. In the present study, we have found dermal cells devoid of Birbeck granules but 
with structural and antigenic similarities to epidermal Langerhans cells. In addition, 
T6-positive cells within the lower third of the epidermis consistently contained fewer Birbeck 
granules than those in the middle to upper third. This suggests a possible sequence whereby 
morphologically less developed precursor cells migrate from the dermis into the epidermis 
where they acquire structural and perhaps functional maturity. In this case, T6 antigen would 
be present before cells reach the epidermis, making it unlikely that keratinocytes govern T6 
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antigen acquisition in a manner analogous to the intrathymic development of T-cell antigens by 
pro-thymocytes. An alternative possibiitv, however. is that T6-positive mononuclear cells in 
the dermis have migrated from the epidermis, as may be inferred from their presence in and 
around dermal lymphatics. In this latter case, Birbeck granules could either be lostas cells leave 
the epidermis, or two structurally distinct populazions cf T6-positive antigen-presenting cells 
may exist in the skin. Detailed kinetic studies are required to define the dynamic events 
responsible for repopulation of the epidermis when depleted of structurally mature Langerhans 
cells. 

The data presented herein suggest that T6-posiaive mononuclear cells without demonstrable 
Birbeck granules are in fact indeterminate cells. Immunologic detection of T6 cell surface 
antigen provides a method for the differentiation of these cells from similar mononuclear cells 
by light and electron microscopy. By ight microscopy. T6-positive cells within the skin may 
represent either Langerhans cells or indetermmate cells. Ia-positive cells, however, may 
represent Langerhans cells (Rowden e: aL, 1977% indeterminate cells (Rowden et al., 1979), 
phagocytic histiocytes, B cells or activated T cells (Rowden, 1980). Because of these 
observations, we recommend caution in intrepreting Ia-posit:ve cells in the skin as Langerhans 
cells or their derivatives without immunoelee:ron microscopic confirmation. Similarly, 
coincident Ia-positivity by light microscopy alor2 does not constitute proof that T6-positive 
cells in the skin are Langerhans cells. 

Several recent studies have noted increased numbers of T6-positive cells in the dermis of 
lesions of lichen planus (Bhan e: al., 1982), erythema multiforme (T.J.Harrist e; al., personal 
observation, 1982) and lymphomatoic papulosis (Harrist ez al., 1981). By immunoelectron 
microscopy, the presence of T6 antigen on inc terminate cells allows differentiation from 
dermal histiocytes and large activated T celis. These specific applications may be limited to 
benign inflammatory conditions in the skin, since neoplastic T-cell lines may demonstrate T6 
surface antigen (Terhorst et al., 1981). 

In summary, the reactivity of dermzl mononuclear cells with monoclonal anti- T6 antibody 
provides further immunological support for the concept that Langerhans cells and indeter- 
minate cells are related. Evidence is accruing the: indeterminate cells within the epidermis or 
dermis may represent a precursor pool for ancigen-presenting cells within the epidermis. 
Detection of T6 surface antigen provides a probe for the differentiation of these cells form 
morphologically similar mononuclear cells in the skin. 
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SUMMARY 


We have used tritiated thymidine GHT) labelling and immunoperoxidase staining of 67 K 
polypeptide in human epidermis to study normal skin before and after irritation induced by 
application of croton oil (20% and 50% in olive oil). By this double labelling method, it was 
possible to identify, on the same skin section, DNA-synthesizing nuclei and epidermal cells 
which contained 67 K polypeptide. 

Our results clearly indicate that the germinative compartment of normal epidermis is a mixed 
population comprising basal and adjacent suprabasal cells; as a rule, absence of expression of 67 
K polypeptide, which characterizes all basal cells, could not be regarded as a good marker to 
distinguish the germinative from the differentiating compartments. 

In mild primary irritation, the ratio of 3HT-labelled undifferentiated cells to keratinizing ones 
was similar to that observed in normal epidermis. In severe irritation, this homeostatic process 
was altered, as 3HT-labelled cells were mainly 67 K negative. 


Several methods have been developed to study cell behaviour in the epidermis by identifying 
proliferating (Laurence, Spargo & Thornley, 1981) and differentiating (Bystryn, 1977; Potten, 
1981) epidermal cells. Morphological evaluation of the epidermal proliferative process has 
usually been approached by means of descriptive histology and/or by quantification of cells in 
mitosis (M phase) or in DNA synthesis phase (S phase). One of the main drawbacks of a very 
sophisticated technique, e.g. DNA flow cytometry (Bauer & De Grood, 1975, 1976; Frentz, 
Müller & Christensen, 1980), is that information about localization of proliferating cells is lost. 


Correspondence: Dr D.Van Neste, Unit for Occupational and Environmental Dermatology, UCL 3033— Clos 
Chapelle-aux-Champs, 30-B-1200 Bruxelles, Belgium. 
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This point is of importance as, after cell division, epicermal cells move to the epidermal surface 
and finally lose their proliferating capacity. The migration process is also characterized by a 
gradual modification of the cellular keratin cormert. indeed, the molecular weight of the 
synthesized keratin polypeptides increases. and, m our hands, high molecular weight keratin 
polypeptides (mol. wt 67,000 D or 67 kD or 67 K^ were never present in basal cells (Viac et al., 
1980b). Since expression of 67 K polypeptide is dimiaished in hyperproliferative skin tumours 
(Viac et al., 1980b) we have tried to use 67 K antisera to distinguish the differentiating from the 
germinative compartment. 

In this paper, we describe how to combine [H]tzymidine CHT) labelling and immunoperox- 
idase staining of 67 K polypeptide in human epidermis and we report the first results obtained in 
normal skin and the changes occurring after irritation induced by application of croton oil. By 
this double labelling method, it is possible to idenafy, on the same skin sections, DNA-synthe- 
sizing cell nuclei of the germinative layers and epidermal cells engaged in the differentiation 
process and expressing 67 K polypeptides. 


METHODS 


Twelve skin specimens were obtained from four patients (three females, one male; mean age: 81 
years) between 9 and 10 a.m. in order to avoic diurnal fluctuations of DNA synthesis (Schell er 
al., 1981). They were taken after local anaesthesia /2*, lignocaine without adrenaline) from the 
upper part of the back, 45 min after intradermal injection of o:1 ml of ?HT (10 uCi, specific 
activity 10 Ci/mmole, Centre d'Energie Nucléaire. Mol. Belgium) according to the technique of 
Lachapelle (1970). 

Two levels of irritation were obtained by pretreatment of the skin with two concentrations of 
croton oil (20°, and so", in olive oil) left under occlusion (Leukotest*, Beiersdorf) for 48 h. 
Tests were applied at the upper part of the back and symmetrical untreated sites served as 
controls. 


67 K antiserum 

67 K antiserum was obtained by immunizing Hartley guinea-pigs (400 g) with 67 K 
polypeptides. These polypeptides were extracted from normal human corneocytes as described 
in detail by Viac er al. (1980a). Briefly, horny cells were ebtained by scraping foot callus of 
healthy subjects. After keratin extraction (Baden <1 cl 1978) and separation of fibrous proteins 
by 12°, polyacrylamide slab gel electrophoresis, the bands containing 67 K polypeptides were 
used for immunization. Specificity of this 67 K antiserum was controlled by light and 
electronmicroscopic studies (Viac et af., 1980a). 


Immunoperoxidase staining 

Throughout this study we used a 1:20 dilution of 67 K antiserum. Serial skin sections were left 
in contact for 30 min with this antiserum. Subsequentlythey were washed for 30 min in PBS and 
then treated for 30 min with peroxidase-label'ed rabbit anti-guinea-pig Ig (1:50 dilution; 
Nordic). Following two successive washes (30 ma in PBS and 10 min in TRIS-HCI buffer, pH 
7:6), the presence of peroxidase was revealed by a 15 min contact with Graham-Karnovsky 
medium (Graham & Karnovsky, 1966). Slides were then rinsed in TRIS-HCI (pH 7:6), PBS, 
and finally processed for light microscopy radioautography. 
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Fixation 
In a series of preliminary experiments, we established that labelling of 67 K polypeptides in 
"human epidermis by immunoperoxidase technique remained unaffected after fixation of skin 
specimens in Bouin's fluid. Hence, after fixation and dehydration, paraffin-embedded 
specimens were serially sectioned, mounted on glass slides and processed for immuno-labelling 
and peroxidase staining. 


Historadioautography 

The peroxidase staining was not altered by light microscopy radioautography. This became 
evident after comparative examination of serial sections of which one was treated and the other 
not treated for radioautography. (Figs 1a, 1b). 


Morphometric analysis 
For each specimen, we determined the following: 


I) Length of the biopsy at the epidermal surface (stratum corneum, SC). 

2) Length of dermoepidermal junction (DEJ). 

3) Number of basal cells (not stained by immunoperoxidase technique). 

4) Number of suprabasal cells (immunoperoxidase-stained cells; granular layers and 
overlying corneocytes not included). 

5) Number of 3HT-labelled basal cells (immunoperoxidase negative and ?HT positive). 

6) Number of 3HT-labelled suprabasal cells (immunoperoxidase positive and 3H T positive). 
Mean length of specimens at the epidermal surface was 2:87 mm (range: 2-3:6 mm). 
Mean number of epidermal cells counted was 1633 (range: 1225-2166). 


From these data, we calculated the following: 


I) Number of 3HT-labelled cells per mm length of DEJ. 

2) Number of 3HT-labelled basal cells per mm length at the epidermal surface (SC). 
3) Number of 3HT-labelled suprabasal cells per length of DEJ. 

4) Number of 3HT-labelled suprabasal cells per length at the epidermal surface (SC). 
5) Basal labelling index: (a5/a3) x 100. 


Statistical analysis 
For comparison between means we used Student’s t-test; P values larger than 0-05 (bilateral 
test) were considered not significant; otherwise, levels of significance will appear in the text. 


RESULTS 


Immunoperoxidase staining of cells expressing 67 K polypeptide in normal epidermis allowed a 
clearcut distinction between the basal compartment where no staining was present and the 
suprabasal compartment where the cells showed dark stain within cytoplasm (Figs 2 & 3). 
3HT-labelled cells were mainly present in the basal compartment and in the lowest rows of 
suprabasal cells. The mean basal and suprabasal 3HT-labelling indices were 2-51% and 1-71% 
respectively. The mean ratio between 3HT-labelling indices of basal and epibasal cells 
calculated from individual values was 1:95 (Table 1); this means that two-thirds of 2H T labelled 
cells did not express 67 K polypeptide and one third were simultaneously labelled by nuclear 
3HT and cytoplasmic immunoperoxidase stain. Results of cell counts are detailed in Table 1. 

At first glance, in sites where strong irritation had been induced, severe alterations of the 
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TABLE 1. Results of epidermal ce | count: in normal skin before 
and after irritation induced by creton oil, showing mean number 
( + standard deviation) of total cell (HT-labelled and unlabelled) 
and of *HT-labelled cells,* expressed as number/unit length of 
dermo-epidermal junction in epicermis (E). Epidermal cells are 
further divided depending cn the absence of 67 K polypeptide 
(basal cells, B) or its presence suprabasal cells, SE). Basal 
labelling index (BLI) and suprzbaszl labelling index (SBLI), 
relative proportion of ‘HT-labelinge indices of basal cells to 
epibasal cells BLI/SSLI: caicula»ed trom individual values) and 
relative length cf dermo-epiderm: | junction to stratum corneum 
(DEJ/SC) are shown in the four 1.5: rows 








Normal skin — 20" Croton oil so", Croton oil 

E 42881+7308 41&35—3519 39215-8623 
B 169:09 + 2548 15850-1138 173:22 — 14:13 
SB 26213*4524 26035-2843  219:57— 74:78 
E* 3:67 +338 4021 = 1933 59°25 = 20:98 
B* 4037-16 18-99 — 13:59 41:77 - 13:96 
SB* 464-27 21 22= 9°74 17:46 — 16:36 
BLI 2°§1+1°20 1193 - 8:05 23:94 = 6:93 
SBLI r71-* 0:82 8:1- re€2 6:92 - 4:69 
BLI SBLI r95 137 4°58 

DE] SC 1-29 139 1:59 





superficial epidermis, generally around adnexae Fig. r), obscured cell limits; such areas were 
not considered for future cell counting. Our first :moression was that there could be an overall 
increase of the basal compartment (Fig. 3b . However, this was aot supported by objective 
findings: indeed total numbers of epidermal, basal, or suprabasal cells showed no significant 
modification as compared to control skin ner did lengrhsof dermoepidermal junctions (Table I). 


FIGURE 1. Immunoperoxidase labelling of 67 K polypeptide «a and b) and Fistoradioautography (b) in 
croton oil-induced irritation. 


Adjacent sections (a) and (b) were processed for immenoperexidase staining of 67 K polypeptide (these 
cells stained brown). Immunoperoxidase stain.ng seers tc be unaffected by further treatment of section 
(b) by historadioautography. Hence *HT-labellec cell- (black dots) and cells engaged in the differentia- 
tion process (67 K positive cells) can be observed on the same section. Periporzl pustule formation (on the 
left) is usually present in severe croton cil-induced i citation. These areas where cellular limits were 
obscured were not considered for cell countinz. 


FIGURE 2. Immunoperoxidase staining of 67 K polypeprice amd HT labelling in normal human skin. 


Immunoperoxidase staining of 67 K polypeoide is ~xclusively present in suprabasal epidermal cells, 
leaving basal cells unstained in normal human epiderm=. ‘HT -tabelled cells were observed in basal (67 K 
negative) and in suprabasal (67 K positive) cells. 


FIGURE 3. Patterns of HT labelling and mmuneperc»idese staining of 67 K polypeptide in croton oil 
(20",, (a) and 50°, (b)) induced irritation (same patiert and identica! magnification as Fig. 2) 
Mild (a) and severe (b) irritation induced a c earcut iacrease :n numbers of HT-labelled cells. In mild 


irritation (a) the ratio of 3H T-labelled basa’) HT-labell -3smprabasal cells was as in control skin. In severe 
irritation (b) 3HT-labelled cells were merely 67 K negetive ceils. 
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FIGURE 4. Individual values of 3H T-labelled cells per mm length of dermo-epidermal junction. 


For presentation purposes, ?H T-labelled cell numbers GHT-LCN) after irritation by 20"; (W) or $09; 
(€) croton oil are shown relative to control skin (1 = arbitrarily chosen normal value (*) . *H T-labelled 
cells are separated into 67 K negative and 67 K positive depending on the absence or presence of 
immunoperoxidase labelling of 67 K polypeptide in cytoplasm. 


Similarly, numbers of cells in each compartment did not vary significantly between treated 
and untreated sites when values were related to length of DEJ or SC. The most clearcut change 
was a tremendous increase in 3HT-labelled cells per unit length of dermo-epidermal junction. 
These cells occurred in basal and suprabasal (P < 0:005) populations in mild irritation (20% 
croton oil, Fig. 3a), whereas severe irritation (50°, croton oil, Fig. 3b) produced an increment of 
only ?HT-labelled basal cells (P « 0-005) as compared with control skin. The ratio of 7HT- 
labelling indices of basal to suprabasal cells populations (Table 1) particularly illustrates the fact 
that in severe irritation more than 80% of 7HT-labelled cells are actually undifferentiated (67 K 
negative basal cells), compared with around 60°, after mild irritation (P < 0:05) or in untreated 
skin. Individual variations are shown in Fig. 4. 


DISCUSSION 


The keratinization process occurs in epidermal cells migrating from the proliferative (or 
germinative) compartment of the epidermis into the overlying epidermal layers. This migration 
process is associated with a series of morphological and biochemical changes. Several authors 
have suggested that detection of epidermal cytoplasmic antigens by using naturally occurring 
antibodies (Bystryn, Abel & Weidman, 1973; Burnham, 1974; Van Joost, 1974; Saurat et al., 
1978; Saurat, Didierjean & Habibi, 1981), or experimentally produced anti-polypeptide 
antisera (Viac et al., 1980a, b; Loening er al., 1982), could be valuable markers of epidermal 
differentiation. Furthermore, at the same time they could be helpful in defining what has been 
called ‘the germinative compartment of the epidermis’. To test this hypothesis, we combined 
(3H]thymidine flash-labelling as a marker of DNA synthesis (Laurence et al., 1981) and 
immunoperoxidase stain of 67 K polypeptide as a marker of cells engaged in the differentiation 
process (Viac et al, 1980a, b). Furthermore, to get significant information from this 
experimental in vivo work, we compared symmetrical sites of the upper part of the back where 
biopsies from normal skin and from the sites of primary irritant dermatitis were taken. Indeed, 
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croton oil-induced injury is a well-known mode: of primary irritancy and is accompanied by 
increased epidermal DNA synthesis in both anirrals¢ Hennings, Bowden & Boutwell, 1969) and 
humans (Van Neste & Lachapelle, 1981). 

The finding of a significant percentage cf 3HT 4abelled cell nuclei in the supra-basal layers is 
not surprising as it had already been noted be Pennevs et al. (1970). Three-dimensional 
localization of DNA-synthesizing celis by supecimpression of drawings made from adjacent 
sections (Penneys et al., 1970) gives appreximate!y tle-same results as the presently described 
method. Indeed, in normal human epidermis, therate cf?H T-JabeBled basal to supra-basal cells 
calculated on the basis of their publishec data 2nc from our observations are 2:12 and 1:95 
respectively. 

As modifications of polypeptide compositio- may occur uncer pathological conditions 
(Baden et al., 1978; Baden, Kubiius & Argyris, 1980; Stequet, Viac & Thivolet, 1981; Viac et al., 
1980a,b) it seems reasonable to restrict the we cf immunoperoxidase labelling of 67 K 
polypeptide as a marker of cells that have lost comtact with basement membrane zone only for 
specimens of normal skin. 

In experimentally induced reactive processes. the dramatic increase of ?H T-labelled cell 
nuclei was in sharp contrast with the apparent abseace of significant modification of the other 
variates (i.e. total numbers of epidermal, bag, suprabasal cells, and relative length of 
dermo-epidermal junction). It is noteworthy that, in mid irritation, DNA synthesis took place 
in basal and suprabasal cells in the same proportien as in control skin, whereas in severe 
irritation the bulk of DNA-synthesizing cells occurred in the basal cell population. As stated 
earlier in this discussion, we consider absence of =xpression of 67 K. polypeptide as a marker of 
basal cells from the physiological and not from the stereological point of view. Nevertheless, by 
observation of adjacent sections, we gained -he impression that apparently suprabasal 
localization of 67 K negative cells (Fig. 3b? could partiy result from stretching of the epidermal 
rete pegs by the inflammatory process, but the exact proportion of truly basal (i.e. in contact 
with basement membrane zone) and truly supraoassi 67 K negative cells which lost contact 
with BMZ) remains to be evaluated from immuro-e'2ctronmicroscopic studies. 

From the present work, we conclude that: 


(1) In normal skin (a) expression of 67 K poypeptide in epidermal cell cytoplasm is not 
valuable as a positive marker of cells irreversibl. engazec in the differentiation process and as 
a rule it would not be usable as a negative marker of the germanative compartment. (b) 
DNA-synthesizing nuclei are distributed closel, akong the limit between basal and suprabasal 
compartment. 

(2) In mild primary irritant dermatitis, there is a recruitment of suprabasal cells joining the 
cycling pool but relative proportions of HT -labelled celis with or without expression of 67 K 
polypeptide in the cytoplasm remain as in con:ro! skin. 

(3) In more severe irritation, the steady state 3 Cisrapted and cne observes a shift of 3HT 
labelling from 67 K positive toward 67 K negcive cells. 


Combination of other immunological trecers weth “HT incorporation could be useful in the 
study of trigger mechanisms of epiderma: hyperplasia and to identify cycling and non-cycling 
cells (Wright, 1977) present in the epidermal p roHierative unit (Potten, 1981). 
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SUMMARY 


[?H]-p-penicillamine was injected intra-peritoneally in mice. The highest concentration of the 
drug was found in the skin, particularly in the epidermis, and a well-defined kinetic sequence of 
appearance in the epidermis was shown. This finding is consistent with the hypothesis that 
penicillamine, by virtue of its chemical similarity to cysteine, can replace the latter during 
keratogenesis by a competition phenomenon, which could provoke acantholytic splitting both 
biochemically and immunologically. 


Penicillamine is known to provoke acantholytic splits of human epidermis both in vivo, by 
systemic administration (penicillamine-induced pemphigus) (Marsden et al., 1976), and in 
vitro, by addition to normal human serum during culture of normal human skin explants 
(Ruocco et al., 1982). As acantholytic activity of penicillamine does not seem to be antibody 
dependent, and considering the close structural similarity between the drug and cysteine (Fig. 
1), the hypothesis has been advanced that penicillamine may substitute for cysteine during 
keratogenesis by a competition mechanism, impairing epidermal intercellular cohesion and 
producing acantholytic splitting (Ruocco et al., 1979). 

The aim of the present work was to investigate whether systemic administration of 
penicillamine was followed by high drug concentration in the skin, and to localize by 
autoradiography the distribution of the drug within the skin. 


MATERIALS AND METHODS 


[^H]-p-penicillamine (ICN Pharmaceuticals, Irvine, California, U.S.A.) of o:22 mCi/mg 
specific activity, was injected intraperitoneally into five groups of C3H mice (two animals/ 
Correspondence: Prof. Vincenzo Ruocco, via Paisiello, 33, 80128 Napoli, Italy. 
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FIGURE 1. Structural similarities between cesteine and D penicillamine. 





H)percilamine injection (H & E, x 1130). 


FIGURE 2. Labelling confined to dermis 4 à after 





FIGURE 3. Labelling in the epidermis 8 3 after | {) penicillamine injection (H & E, x 1 130). 
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FIGURE 4. High magnification of epidermal labelling (H & E, x 2000). 





group) at a concentration of 220 jig of the drug and 50 uCi/mouse. Mice were sacrificed at 2, 4, 8, 
24 and 48 h after injection by cervical dislocation under ether anaesthesia. The skin of the ear, 
abdomen and back, together with several internal organs, were collected and fixed for 24 h in 
neutral buffered formalin. After embedding and sectioning, 4-4 sections were submitted to 
autoradiography by dipping in 1:1 dilution of Ilford K5 nuclear track emulsion (Ilford, Essex, 
England). Slides were developed in Kodak D r9 developer after 3 weeks of exposure and stained 
with haematoxylin and eosin. 


RESULTS 


Microscopic observation of the slides showed very low labelling of certain internal organs, such 
as the kidney and submaxillary gland, while high labelling was observed in the skin. In the 
epidermis there was much more than in the dermis and subcutis. 

Labelling was negligible in the skin at 2 h after injection, weak and confined to the dermis 
(Fig. 2) and subcutis at 4 h, strong in the epidermis (Figs 3 & 4) and weak in the dermis and 
subcutis at 8 h. Within the epidermis, the upper layers showed a higher concentration of silver 
grains than in the lower layers. In mice sacrificed 24 and 48 h after the injection the labelling of 
the whole cutis was weaker than in the 8 h specimens. 


DISCUSSION 


The high concentration of labelled penicillamine found in the skin provides further evidence of 
the drug's tropism toward the whole cutis (epidermis, dermis and subcutis) already shown by 
liquid scintillation counting (Planas-Bohne, 1972). In this report evidence is given by 
autoradiography that within the skin the highest concentration of penicillamine is attained in the 
epidermis and a well-defined kinetic sequence of its appearance is seen. 

The peculiar epidermal tropism of penicillamine seems to support the hypothesis that the 
drug may provoke a pemphigus-like syndrome by interference with the epidermal biochemis- 
try. The formation of anomalous prekeratin proteins, incorporating penicillamine instead of 
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cysteine molecules, would lead to aiterztions -f the biechemical and antigenic structure of 
epidermal cell membranes. The acantholytic ef zct of the drug could be due to impairment of 
intercellular cohesion (biochemical acantholysis) zs well as te mediation of antibodies secondarily 
elicited by antigenically anomalous proteins (ime:urological acantholysis). That only some of the 
many patients subjected to long-term penicillamine administration develop a pemphigus-like 
syndrome or a true pemphigus might be dus to lability of membrane enzymes and/or 
immunological imbalance in such subjects. 

Antibody-unrelated acantholysis provoxed by peniciillamine, which has been demonstrated in 
vitro (Ruocco et al., 1982) as well as iw vivo Troy er al, 1981), may occur by the above 
mechanism. This could explain the repeated obse-vation that intercellular antibodies, unlike the 
situation in idiopathic pemphigus, do not play £ role cf primary importance in penicillamine- 
induced pemphigus. 
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SUMMARY 


The surface markers and function of peripheral blood lymphocytes were examined in patients 
on long-term therapy with methoxsalen and UV-A radiation (PUVA). Ten patients with 
psoriasis were selected because they had received a high exposure to PUVA therapy, i.e., more 
than 200 treatments over 2-6 years with cumulative exposure doses of 1700-6000 J/cm? UV-A 
radiation. Results were compared to those obtained with lymphocytes from untreated patients 
and UV-B treated patients with psoriasis. The PUVA-treated patients had low levels of E 
rosette-forming cells in the peripheral blood and markedly impaired lymphocyte responses 
following stimulation with optimal and suboptimal doses of mitogens. The sensitivity of 
lymphocytes to in vitro treatment with PUVA was similar in the three groups of patients. The 
results of this study indicate that long-term PUVA therapy alters the function and cell-surface 
markers or distribution of lymphocytes. 


The effect of PUVA therapy on immune function has attracted much interest and some 
short-term alterations of lymphocyte function and other immune functions have been 
reported; this subject has been reviewed recently (Morison, 1981). However, only one study of 
the long-term effects of PUVA therapy on lymphocyte function has been reported (Harper et 
al., 1979). In that study patients on maintenance therapy with controlled psoriasis were 
examined after receiving PUVA therapy for 6-33 months. The responses of peripheral blood 
lymphocytes to mitogens and the proportion of E rosette-forming lymphocytes in the peripheral 
blood of these patients were normal. The present study was designed to examine lymphocyte 
function in patients who had received larger cumulative exposure doses of PUVA therapy. 
Patients who had received the most PUVA treatment were selected from several hundred 
patients being followed in our PUVA therapy unit. Lymphocyte function in these patients was 
compared with that in patients with psoriasis who had not received PUVA therapy or intensive 
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UV-B phototherapy. We also studied patients who had received the highest doses of UV-B 
phototherapy. 


METHODS 


Patients 
Three groups were examined. 

Untreated. This group consisted of eleven patients (mean age 32 years, range 13-43 years) 
with active, spreading psoriasis (10—70'. body surface) who had not received PUVA therapy or 
UV-B phototherapy. Some of the patients had received topical corticosteroid therapy, but not 
during the 2 weeks prior to testing. 

PUVA. Ten patients with psoriasis ‘mean age 48 rears; range 28—72 years) who had received 
more than 200 exposures to PUVA therapy (mean 272, range 205-340) and a mean total 
cumulative exposure to UV-A radiation of 4150 |/cm' (range 1700-7600 J/cm?) over 2-6 years 
were in this group. These patients were selected on the basis that they all had marked changes of 
premature ageing of their skin. The disease was comtrolied at the tire of testing and all patients 
were on maintenance therapy. 

UV-B. In this group there were ten patients with psoriasis (mean age 40 years, range 21-65 
years) who had received a mean of 125 (range 62-210) exposures to intensive UV-B 
phototherapy over 1—2 years. These patients had received the highest exposure doses of UV-B 
in our population of patients. 

All patients were on maintenance therapy at the time of examination and had well-controlled 
disease. 


In vitro studies 

All tests were performed at least 4-7 davs after the preceding exposure to PUVA or UV-B 
phototherapy. Twenty to 40 ml of venous blood were coliected in a heparinized syringe. After 
white blood cell and differential counts were performed, the mononuclear cells were separated 
on a Ficoll-Hypaque gradient and tested as follows. 

Enumeration of T cells. The E rosette test was used as a marker for T lymphocytes. 
Mononuclear cells were incubated with latex particies /D:fco, Detroit, MI) for 4s min, washed 
and a sample was mixed with sheep erythrocytes (Becton Dickinson, Cockeysville, MD) plus 
IO*,, fetal calf serum (FCS) (Gibco, Grand Island, NY) to yield an erythrocyte to lymphocyte 
ratio of 80: 1. The cell suspension was incubated et 17 C with 5° CO, for 15 min, centrifuged at 
4 C for 5 min at 200 g and then incubated at 4 C overnight. Cells were resuspended by gentle 
tapping of the tube and the rosette-forming lymphocytes (lymphocytes with three or more 
adherent erythrocytes) were counted in a haemocytemeter. Celi viability was evaluated by 
trypan blue dye exclusion; 100 viable cells were counted, and the number of E rosettes was 
expressed as a percentage of viable latex-free momonuc ear cells. The absolute number of E 
rosette-positive cells was calculated from the lymphocyte count. The study was performed in 
triplicate and the results were averaged. 

Mitogen stimulation. Cultures of mononuclear cells were estabiished in microtitre plates and 
incubated with various amounts of phytohaemsgglutinia (PHA) (purified HA 17; Burroughs 
Wellcome, Beckenham, England), concanavalin-A :coa-A) (Miles Yeda, Elkhart, IN), or 
pokeweed mitogen (PWM) (Gibco). Each culture contained 2 x 105 cells in RPMI (Gibco) with 
10?4 FCS and antibiotics (penicillin 200 iu/ml and streptomycin 200 ug/ml). Six concentrations 
of each mitogen were used (PHA: 10, 1:0, 0-5, 0:23, 0 Fand oor ug/culture; con-À: 27,9, 3, 1:0, 
0:33, © 11 uig/culture; PWM: 20, 10, 5, FO, € FX, 20: ugiculture) in order to yield a range of 
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stimulating doses above and below the optimal stimulating doses (PHA: 0:2 5 ug; con-A: 3:0 ug; 
PWM: ro ug) determined in preliminary experiments. All cultures were established in 
triplicate. After 66 hr incubation at 37°C with 5% CO, o:s „Ci of tritiated thymidine (sp. act. 
6-7 Ci/mM; New England Nuclear, Boston, MA) was added and the cultures were incubated for 
a further 6 hr. The cell cultures were harvested using an automated harvester (MASH, 
Microbiological Associates, Walkersville, MD) and the radioactivity of each sample was 
measured in a liquid scintillation spectrophotometer (Beckman, Model LS 1 50, Wakefield, 
MA). The incorporation of tritiated thymidine into DNA was expressed as c.p.m./culture. 

In vitro exposure to PUVA. Mononuclear cells were suspended in Hank's balanced salt 
solution, without phenol red, at a concentration of 2 x 10°/ml in 3 ml samples. Methoxsalen was 
added to yield a final concentration of 1 ug/ml; the suspension was then incubated for 1 5minat 
37 C with 5% CO;. Thereafter, the cell suspension was irradiated from above in 3:5 cm open 
petri dishes placed on a nonreflecting surface. Cells were subjected to graded doses of UV-A 
radiation (0-0-2 x 10° J/m?) to determine a dose-response curve. Three controls were included 
in each experiment: cells exposed to psoralen but not UV-A radiation, cells exposed to the 
highest UV-A dose without psoralen, and cells kept under ambient lighting and not exposed to 
psoralen or UV-A radiation. Following irradiation, the cells were washed, resuspended in 
RPMI and 10% FCS and antibiotics and stimulated with 0:25 ug of PHA per culture. The 
remaining culture conditions were as described above. The mean of the results (c.p.m./culture) 
of triplicate cultures was expressed as a percentage of the control cultures which were not 
exposed to radiation or psoralen. 

The source of UV-A radiation was provided by passing the radiatively-collected radiant 
output ofa 1:0 kW Xenon arc lamp through 10 cm of circulating solution (40 g CuSO, and 40g 
CoSO, per liter of distilled water). The spectral irradiance of the system was essentially limited 
to the 320-400 nm waveband with a peak at 365 nm. The details of this radiation procedure have 
been described (Morison et al., 1982). 

Differences in the results obtained among the three groups of patients were analysed using the 
two-tailed Student's t test; a P value « 0:0s was regarded as significant. 


RESULTS 


The proportion and absolute number of circulating E rosette-forming lymphocytes were 
significantly reduced in the PUVA-treated patients as compared with untreated and UV-B- 
treated patients (Table 1). The absolute number of lymphocytes was also lower in PUVA- 
treated patients but this difference was not significant. The proportion of lymphocytes to other 
leukocytes was similar in the three groups of patients, so that the total white blood cell count was 
lower in PUVA-treated patients as compared with the other groups of patients. 

The responses of lymphocytes following stimulation with graded doses of PHA and PWM 
were significantly impaired in the PUVA-treated patients as compared with the responses in 
untreated and UV-B-treated patients (Table 2). The responses æf lymphocytes following 
stimulation with con-A were also lower in the PUVA-treated patients but this reduction was not 
significant. 

Treatment of lymphocytes with methoxsalen and UV-A radiation in vitro did not reveal any 
significant differences in the subsequent response to an optimal dose of PHA among the three 
groups of patients. The UV-A radiation doses required to reduce PHA-stimulated incorpo- 
ration of [*H]thymidine by 50% in the presence of 1 ug/ml of methoxsalen were: untreated 
patients, 904 J/m?; PUVA-treated patients, 1130 J/m?; and UV-B treated patients, 1038 J/m?. 
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TABLE 1 Distribution of lymphocytes and Tcel’s in peripheral blood 








p^ Absolute namber Absolute 
Lymphocytes of lymphocyes/mm* F cells T cells/mm? 
Patients (tsi) (tsŒ: Z +s.d.) (* s.d.) 
Untreated 29 (+8) 2233 (+ 66 *0 (+8) 1532 (432) 
PUVA 3o (t9) 179: (i333 52 (£9) 1148 (+ 558)* 
UV-B 3s (+8) 2303 (+ 285) 70 (+8) 1:615 (+768) 


* The difference between untreztec and PU / A-tre:ted patients was significant 


(P«005). 


TABLE 2. Mean responses of periphe~al Hooe lymphocytes tc mitogen 
stimulacon 


Satient group 








Mitogen 

(ug/culture) Untreated PUVA UV-B 

PHA to 3-111? 2 16 3:760 
ro 4568 guit 4574 
O5 4587 4 «9537 4'6c9 
O25 4564 (+020§) 4 21 (t9372)* 4594 i +0260) 
O1 4460 Zerit 4506 
O01 2:168 2:243 2:973 

Con-A 27 2:913 2:292 2:582 
9 4:036 3:356 4210 
3 4486 (+0322) 4 $T(t6429) 4452 i +0432) 
DO 4040 3:44 4035 
0:33 3/000 2-525 3095 
OII P921 1:975 2:357 

PWM 20 3:831 zaart 3:667 
10 4'071 37.77 4116 
5 4179 zast 4236 
ro 4174 +0239) 3530 (ost 4233 (0425) 
O10 3:955 3 c4 3:824 
O'OI 33II raso? 2'260 


* Geometric mean cf C.P M. per aimulated culture minus C.P.M. 
per unstimulated culture. 
T The difference between antreate- and PUVA -treated patients was 


significant (P « 0-05). 


s.d. (in parentheses) is shown for optima: mitogen concentrations 


only. 
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DISCUSSION 


This study has demonstrated that patients with psoriasis treated with large cumulative doses of 
PUVA therapy resulting in evidence of cutaneous damage have a decrease in circulating T 
lymphocytes and a decreased response of their lymphocytes to mitogens. In a parallel study of 
the peripheral blood T-cell subset distribution in the same patients, it was found that the 
proportion of T4-positive (helper/inducer) lymphocytes was reduced in the PUVA-treated 
patients (Moscicki er al., 1982). The finding of a reduction of circulating helper/inducer cells 
correlates with the functional impairment of mitogen responses observed in the present study. 

The alteration in the distribution and function of circulating lymphocytes in. the PUVA- 
treated patients is unlikely to be a short-term consequence of the preceding exposure to 
treatment for several reasons. First, all blood samples were taken at least 4—7 days after the last 
treatment. Secondly, in a previous study (Morison et al., 1979) of psoriasis patients on 
maintenance PUVA therapy we did not find such abnormalities. However, patients in this study 
were examined after only one month of maintenance treatment. Thirdly, a single erythemogenic 
exposure to PUVA in normal volunteers produced a decrease in the proportion of T 
lymphocytes but this change lasted less than 3 days and was not associated with an alteration of 
the response to mitogens. Thus it is likely that the decreased response to mitogens observed in 
the present study is a consequence of the cumulative PUVA therapy rather than an acute 
response to the preceding treatment. The possibility that the changes observed in PUVA- 
treated patients were related to the age of the patients was also considered. The PUVA-treated 
patients were older than the untreated patients, and also slightly older than the UV-B-treated 
patients. However, the changes in the PUV A-treated patients did not correlate with the age of 
the patients within the group. PUVA-treated patients were selected on the basis of having 
evidence of marked premature ageing changes in the skin as it was considered that such patients 
had possibly received a higher dermal dose of treatment. Presumably lymphocytes in the dermis 
would also receive a high exposure dose in such patients. An alternative explanation for the 
ageing changes of the skin and the lymphocyte abnormalities is that these patients have less 
capacity to repair PUVA-induced damage; however, this possibility has not been investigated. 
Possibly the selection of patients was biased towards patients with very severe psoriasis who may 
not be representative of all PUVA-treated psoriatics. Patients with severe disease which is 
difficult to control will tend to have the greatest exposure to the treatment. However, there are 
no reports of untreated patients with severe psoriasis having a marked reduction in response to 
mitogens, or that low levels of circulating T cells occur in patients with controlled disease. A 
prospective study of patients before, during and after a long course of PUVA therapy will be 
required to firmly establish the relationship between the treatment and alterations in 
lymphocytes. 

Lymphocytes from the three groups of patients showed similar sensitivities to treatment with 
psoralen/UVA radiation in vitro with respect to their subsequent ability to respond to a mitogen. 
The mitogen responsiveness of lymphocytes obtained from patients during the early clearance 
phase of PUVA therapy has been reported to be more sensitive to treatment with PUVA in vitro 
than that of lymphocytes from untreated patients (Friedmann & Rogers, 1980). Our results 
indicate that this abnormality does not persist during prolonged PUVA therapy. 

Several questions raised by our study remain unanswered. First, we have been unable to 
determine whether the abnormalities observed are reversible upon cessation of PUVA therapy. 
Cessation of therapy, in the patients in whom this has been attempted, has been promptly 
followed by an exacerbation of disease making it necessary to use methotrexate or PUVA to 
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regain control of their psoriasis. Second, we atter zted to determine whether the abnormalities 
observed in patients on PUVA therapy also occu-red in patients on long-term UV-B therapy. 
No abnormalities were detected in these patient: but che findings must be interpreted with 
caution. The duration of treatment was shorter ard the number of exposures was smaller in the 
UV-B-treated patients then in the PUVA-treased patients, Further studies are needed to 
determine whether large cumulative doses of UV -E have effects on the immune system similar 
to those noted in the PUVA-treated patients. Third. the significance of our findings with respect 
to the immune function of patients receiving long-term PUVA therapy remains to be 
established. Reduced responsiveness to the conac allergen dinitrochlorobenzene has been 
found in PUVA-treated patients (Strauss zr el., r930; Moss, Friedmann & Shuster, 1981) and 
thus at least one aspect of immune function is impaired in these patients. Possibly PUVA 
therapy may eventually result in clinical manifzstztions of immunosuppression such as an 
increased frequency of infections and neoplasia. FUV A-treated patients do not appear to be 
more prone to infections, other than herpes simp ex, but this possibility has not been carefully 
evaluated. An increased incidence of skin cancer zas been reported (Stern et al., 1979) and it is 
possible that immunosuppression may be a factzr in the pathogenesis of these tumours. An 
increased frequency of systemic neoplasia has no: deen observed in one long-term study of 
PUVA patients (Stern et al., 1982). Thus far, therefore, PUVA-treated patients do not appear to 
be showing definite evidence of clinical manifestatiens.of immunosuppression. However, the 
potential risks of immunosuppression must be 3c'uded in evaluating the risk-benefit ratio 
involved in long and continued exposure of patients to. PUVA therapy. 
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SUMMARY 


Six patients suffering from widespread psoriasis were treated with 20 mg methotrexate (MTX) 
intramuscularly and the chemotactic activity of peripheral polymorphonuclear leucocytes 
(PMN) was measured before and after treatment. The modified Boyden chamber method was 
used and C5a, FMLP, casein and autologous fresh serum served as chemotaxins. Following 
MTX the chemotactic migration of PMN was inhibited by more than 50% for 2 days and slowly 
recovered within the following 5 days. The inhibition was present with all of the four 
chemotaxins used. 

The results demonstrate that treatment with low dose MTX in patients with psoriasis causes a 
profound inhibition of PMN function. These findings support the idea that PMN play an 
important role in the pathogenesis of psoriasis. 


The systemic administration of methotrexate (MTX) at low doses is known to be therapeuti- 
cally effective in various types of psoriasis, including the pustular varieties (Weinstein & Frost, 
1971, Van Scott, Auerbach & Weinstein, 1964; Roenigk, Fowler-Bergfeld & Curtis, 1969). The 
principal mode of action of MTX in psoriasis is thought to be based upon the inhibition of 
epidermal DNA synthesis by which psoriatic hyperproliferation becomes reduced (Weinstein, 
Goldfaden & Frost, 1971; Weinstein & Velasco, 1972). As pointed out by Weinstein & Velasco 
(1972), proliferating epidermal cells in psoriatic lesions are supposedly more sensitive to the 
effects of MTX than normal epidermal cells. 

Autoradiographic studies in psoriatic epidermis after a single injection of MTX revealed the 
presence of ‘MTX-damaged’ cells together with an inhibition of mitosis lasting approximately 
16h (Weinstein, Goldfaden & Frost, 1971). Using desoxyuridine as a marker for DNA synthesis 
there was an absence of epidermal cell labelling after intramuscular MTX lasting again for 16 h. 

The short duration of this effect makes it difficult to explain the substantial improvement of 
psoriasis under such treatment regimens, e.g. parenteral application of MTX once a week (Rees, 
1981). 

We show that low dose MTX applied intramuscularly is able substantially to inhibit 
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chemotactic migration of PMN using standard chemotexins. This may help to explain the 
therapeutic efficacy of MTX in psoriasis. 


METHE BS 


Six patients were hospitalized for treatment (‘four Temale and two male, 43-83 years old, Table 
1). All suffered from severe widespread »soriass and remained untreated during the study 
except for the application of emollient creams. AH patients had consented to the study. They 
received one injection of 20 mg MTX (Lederle) intramuscularly. Before and during MTX 
therapy renal and liver function studies as well æ cemple:e blood cell counts were performed. 
None of the patients had liver or renal disease and no leucocyte abnormalities including 
rod-shaped PMN were present. 


Preparation of PMN 

Blood samples were taken before any therapy was started as well as on the first, second, fourth 
and seventh day after the injection of MTX. PMN were isolated as previously described 
(Kawohl et al., 1980) using a modification cf the methodiof Henson (1971). Briefly, venous blood 
was drawn into 1/6 volume of acid citrate dextrcse, centrifuged and the supernatant removed. 
The sediment was mixed with 2:5°, gelatine ino 9^. NaC) and the cell suspension was allowed 
to sediment at 37°C for 30 min. The PMN-ccntaining supernatant was centrifuged and 
contaminating erythrocytes were lysed with o-85?, NHL,CI in distilled water. The PMN 
suspension was centrifuged and washed with mediam TC 199 (Seromed, Munich). The final 
cell preparation contained more than 90% neutropails with a viability of greater than 9594, as 
assessed by trypan blue exclusion. 


Preparation of chemotaxins 

Fresh human serum was activated in the presence of : M z-aminocaproic acid (EACA, 
Serva, Heidelberg) with Zymosan (s mg ml at 13 € fer 3c min and 37°C for 60 min, Sigma, 
Munich). Chemotactic Csa was obtained ty passageof activated serum (which was titrated with 
cold 1 M HCI to pH 4) over a Sephadex G 75 column (Pharmacia, Uppsala) with an eluant of o:1 
M acetate buffer, pH 4:6. The post-album:n frac:ens, wh:ch were chemotactic for PMN, were 
concentrated by ultrafiltration (immersib.e-CX..NMW’L 10000 Daltons, Millipore, Bedford, 
MA). The concentrated C§a fractions were adjuszed to pH 3 with oor N HCl. Csa was adjusted 


TABLE 1. Clinical data of MATX -treated patients wah widespread psoriasis 


Duration of 













disesse 
Patient no. Age Sex (years! Deiagnosis 55, skin affected 
I 43 M 3 Plaque psorissis 60 
2 53 F 36 Plaque psorizsis 60 
3 68 F IL Esvikrodernác psoriasis 95 
4 59 M j Fiaque psoriasis 70 
5 58 F 3 Piague psoriasis 30 
6 83 F 4€ Fastelar psoriasis so 
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just before use with TC 199, containing 0-1° human serum albumin (HSA, Behringwerke AG, 
Marburg) and titrated for optimal chemotaxis. 

N-formyl-L-methionyl-L-leucyl-1-phenylalanine (FMLP, Serva, Heidelberg) was dissolved 
in DMSO (oor M). FMLP was diluted to 10^ M in TC 199 containing 0-1% HSA. Casein 
(‘Hammarsten’, Merck, Darmstadt, 4 mg/ml TC 199) as well as autologous fresh serum, diluted 
1:2 with TC r99, served as further chemotaxins. All chemotaxins were prepared in small 
aliquots and stored below — 70°C. 


Boyden chamber chemotaxis 

The chemotaxins were placed in the lower compartment (100 pl) of a modified Boyden chamber 
of the blind well type. The compartments of the chamber were separated by a membrane filter 
(cellulose nitrate filter, pore size 5'0 um, Sartorius GmbH, Gottingen). The upper compart- 
ments were filled with 100 ul of the PMN suspension (2 10° cells/ml, 1° HSA in TC 199). 
The chambers were incubated for 2 h at 37°C. Thereafter the cells were fixed, stained and 
counted as previously described (Kawohl et al., 1980). The chemotactic activity was expressed 
as the number of cells which had migrated to the bottom side of the filter. Each experiment was 
carried out in triplicate. Medium TC 199 containing 0-1, HSA was used as a negative control. 


RESULTS 


The mean value of PMN chemotactic activity of all six patients before MTX therapy served as 
baseline value (100%). Chemotactic activity was determined 1 » 2,4 and 7 days after the injection 
of MTX. 

Using Csa (Fig. ra) as well as FMLP (Fig. 1b), both of which are known to be strong 
chemotaxins, a significant inhibition of chemotactic activity can be seen. For both chemotaxins 
this inhibition amounts to nearly 50%. It begins within the first day after the injection of MTX 
and remains at this level throughout the second day. Recovery slowly takes place on the fourth 
day and by the seventh day after MTX the inhibition of PMN chemotaxis is less than 1 5% (Fig. 
ta,b). 

Using casein and autologous fresh serum (Table 2) as chemo-attractants similar results were 
obtained. On the first day after MTX injection the inhibition of chemotactic migration was 
nearly 50%. Recovery began on the following day, and on the fourth day after MTX the 
inhibition was near 30%. Medium TC 199 containing o: 1% HSA, used as a negative control, 
showed no evidence of being chemotactic for PMN. 


DISCUSSION 


Methotrexate is known as a potent inhibitor of dihydrofolate reductase, whereby cellular DNA 
synthesis is reduced or blocked. This effect is seen in a varity of benign as well as neoplastic 
tissues and is generally considered the predominant mode of action of MTX in producing 
cytotoxicity. 

In psoriatic skin MTX is thought to inhibit epidermal DNA synthesis thus reducing psoriatic 
hyperproliferation (Weinstein, Goldfaden & Frost, 1971). The comparatively low dose of MTX 
(20-25 mg intramuscularly once weekly) which is sufficient to cause clearing of the affected skin 
is explained by a higher sensitivity of psoriatic epidermal cells for MTX (Weinstein, Goldfaden 
& Frost, 1971; Newburger, Weinstein & McCullough, 1978; Weinstein & McCullough, 1976). 

On the other hand, the lack of effectiveness of MTX when applied topically remains 
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FIGURE 1. Effect of a single injection of MTX (20 mg i.m.) on PMN chemotaxis, using C5a (a) and FMLP 
(b) as chemotaxin. The specimens were obtained before and 1,2,4 and 7 days after MTX injection. Each 
point represents the mean value obtained from six pz-ierts. The vertical lines represent the range of 
values. RCA = relative chemotactic activity. 


unexplained (Stewart, Wallace & Runikis, 1972; Comaish & Juhlin, 1969). In addition, the short 
duration of the inhibitory effects of MTX cn epidermal cel! proliferation (e.g. 16 h, Weinstein, 
Goldfaden & Frost, 1971) makes it difficult to understand the time-scale of the therapeutic 
efficacy of this drug. 

The results presented here demonstrate a prctound depression of PMN migration using 


TABLE 2. Chemotactic activity of PMN foliewing zo mg MTX asing casein and 
autologous serum as.chemotaxins* 





Chemoxactic activity (per cent of control) 








Days after MTX 
Chemotaxin I 2 4 7 
Casein (4 mg/ml) 594-42 S74553 742592 872477 


Diluted autologous serum (1:22 — 5x3-39 85243  762t74 85959 





* Data obtained one day before MTX areatment were taken as 100%. 
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various chemotaxins. This was constantly present in all of the patients studied. The extent and 
the duration of PMN inhibition after MT'X were similar despite the variability of the clinical 
picture of psoriasis. This chemotactic depression is seen within the first 24 h after MTX and 
persists on the following day, whereas nearly normal PMN migration is present after day 7. 

Since dihydrofolate reductase is not detectable in normal granulocytes (Bertino et al., 1962) it 
seems improbable that the effect of MTX is based upon folic acid antagonism within these cells. 
Also, impairment of the production of leucocytes in the bone marrow by MTX appears unlikely 
since the white blood count during MTX therapy remained unchanged (unpublished data). 

Moreover, Dórmer et al., (1981) applied high dose methotrexate (2:0 and 7:5 g MTX per 
square metre body surface followed by leucovorin rescue) and determined the relative 
production rates of PMN. Compared with erythrocytes there was only a minor decrease of the 
relative granulopoietic cell production 2 h after MTX which was followed by an overshoot 
reaction after 48 h. This is additional evidence that other explanations for the effect observed 
here need to be considered. 

It is of interest that the inhibition was present with all chemotaxins used including C5a and 
FMLP. Since the latter compounds are known to react with separate membrane receptors 
(Chenoweth & Hugli, 1978; Williams et al., 1977), receptor binding can be ruled out. More 
centrally located alterations, e.g. interference of MTX with the contractile apparatus, could play 
a role. 

Using the Boyden chamber system, Cream & Pole (1980) recently found that MT'X added to 
PMN in vitro inhibited PMN chemotaxis against casein by 25-45%. The concentrations of 
MTX used by these authors (1-25-20 ug per ml) are higher than the upper serum levels to be 
expected in patients treated with 20 mg intramuscularly (Halprin, Fukui & Okhawara, 1971). 
The apparent discrepancy between the in vitro findings and our in vivo effects cannot be fully 
explained at the moment. 

Since PMN in patients with psoriasis are reported to be chemotactically hyper-responsive 
(Wahba et al., 1978; Langner et al., 1978; Kawohl et al., 1980; Michaelsson, 1980) it cannot be 
ruled out that the effects of MTX seen here are related to this hyperreactivity. Our findings 
nevertheless point towards the important role which PMN seem to play in psoriasis. Indeed the 
prompt involution of skin lesions after low dose MTX in pustular as well as in vulgaris type 
psoriasis may be caused by the transient immobilization of PMN. The duration of this effect 
coincides with the weekly treatment generally used (Bergstresser & McKenzie, 1976). 
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SUMMARY 


Dithranol in yellow soft paraffin with 2% salicylic acid was applied daily (increasing 
concentrations from 0:294 to 5%) for 1 hour to twenty consecutive patients with diffuse 
psoriasis. The ointment was then washed off and patients were irradiated with 10 J cm~? of 
UV-A radiation since the absorption spectrum of dithranol is maximum in the UV-A 
waveband. The median clearance time was 14 days (range 7-39 days). No dressings were 
required. The patients were allowed to apply an emollient if the skin became dry. 


The Ingram regimen (Ingram, 1953) which involves tar baths, ultraviolet radiation (UVR) and 
applications of dithranol, has been the mainstay of dithranol therapy of psoriasis for over 20 
years. Dithranol is unpleasant and stains clothing, and overall dressings are required. The most 
common source of UVR used in this regimen is the medium pressure mercury vapour lamp and 
the spectral power distribution of this source is such that those wavelengths in the UV-B region 
(280-315 nm) are probably the major therapeutic components of the emission spectrum (Bowers 
et al., 1966). 

Dithranol undergoes light catalyzed oxidation and Raab (1981) states that UV-irradiated 
dithranol exhibits greater activity than unirradiated dithranol but gives no indication of the 
wavelengths primarily responsible for this increased activity. We decided, therefore, to 
measure the absorption spectrum of both irradiated and unirradiated dithranol with a view to 
exploiting its possible photochemical properties in the treatment of psoriasis. 


METHODS 


Dithranol powder was dissolved in chloroform at a concentration of 0-02% by weight. The 
absorption spectrum was measured in the spectral interval 300-450 nm and was found to peak at 
around 360 nm. The solution was then irradiated with UV-A obtained from a xenon arc lamp in 
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conjunction with appropriate optical filters (Schett 3/G3zo and UG1). Following irradiation 
the solution exhibited a yellowish tinge as was evident from the increase in the absorption 
spectrum in the blue region (400-500 nm) of the »isiblesspecrrum ‘see Fig. 1). The absorption 
spectra of irradiated and unirradiated dithranal ase compared in Fig. r with the spectral power 
distribution of the UV-A fluorescent lamps commonly eraployed in PUVA irradiation units 
(Diffey, 1982). It can be seen that there is a fortuitous close agreement between the emission 
spectrum of lamps and the absorption spectrum cf dithranoi. which implies that the radiation 
emitted by the lamps will be efficiently absorbed by the ditaranol resulting in a near maximum 
therapeutic efficiency. 

A pilot study of the photosensitizing potentialo dichranclia normal (non-psoriatic) skin was 
carried out as follows: 


Dithranol at three different concentrations (1°, 0 1., and 9:027) in salicylic acid and vaseline 
was applied with cotton wool balls to the back of a white maie. After 30 min the preparation was 
removed from each skin site with Savlon® and the sites were irradiated with UV-A by means of 
an irradiation monochromator (wavelength range 120—380 um, peaking at 350 nm). Each of the 
three sites was given doses of 1, 2, 5, 7 and 10 J cm *. in addition a control skin site with no 
dithranol applied was irradiated at doses up to 40 J zm- ?. The sites were observed at 24and 48h 
post-irradiation and in no case was any erythema or abnormal morphological lesion observed. 
The minimal erythema dose on the unsensitized skin was 40 | cm- ^. We believe, therefore, it 
would be safe to give 10 J cm~? ro all patients at -very treatment without risk of burning. 

Runne & Kunze (1982) have achieved a mean cEarance tame of 26:9 days (range 12-46 days) 
using high concentrations of dithranol applied fos short. periods and Schalla et al. (1981) have 
shown that penetration kinetics of dithranol are accelerated in lesional skin so that washing off 
dithranol removes much more from normal than le: ional skin. Selim ez al. (1981) further showed 
that most of the topically applied dithrano! has enterec the epidermis within 1 hour of 
application. 


Relative obsorbance / emission 











300 320 340 360 3e0 4c 
Wevelang h iam) 





FIGURE 1. The absorption spectrum of unirradiated (———) and irradiated (~-~) dithranol, and the 


spectral emission of a UV-A fluorescent lamp (— -—>. 
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The object of this study was to investigate the efficacy of adding UV-A to the Runne and 
Kunze regimen. Since the absorption spectrum of dithranol lies mainly in this spectral region it 
was presumed that UV-A would maximize the activity of dithranol in the skin. 

Twenty Caucasians with generalized psoriasis (eight males, age range 11-61 years; twelve 
females, age range 19-78 years) were admitted consecutively to the study. In each case more 
than 15%, of the body surface was affected by psoriasis and the patients would normally have 
been treated by the Ingram regimen in our department. 

Dithranol in yellow soft paraffin with 2°% salicylic acid was applied and left on the skin for 1 
hour during which time patients wore a theatre gown for privacy. The dithranol was then 
washed off in a bath containing detergent (Teepol®, Shell) and Oilatum® emollient (Stiefel). 
The initial concentration of dithranol was o:19?4 which was increased according to clinical 
response up to 5% over the treatment period of usually about 14 days. Immediately after 
bathing the patients received 10 J cm~? to each side of the body in a semi-cylindrical UV-A 
apparatus (Canterbury Instruments) containing 24 Philips TL85 roo W/o9 lamps, 180 cm in 
length. 

Scalp psoriasis was treated with preparation of dithranol and urea (Hindson, 1980) 
(Psoradrate?; Eaton Laboratories). Lesions in the intertriginous areas were treated with 
hydrocortisone 17-butyrate (Locoid® ointment, Brocades GB Ltd.), although DUVA therapy 
was effective for lesions in the antecubital fossae. 

Treatments were given once daily on consecutive days until the psoriasis cleared. Patients 
who complained of dryness of the lesions were allowed to apply an emollient (Unguentum 
Merck®, Merck, Sharp & Dohme). 


RESULTS 


The median time to healing was 14 days with a range of 7-39 days. All patients in this study 
responded to DUVA therapy and none had to be withdrawn. One patient had diffuse vitiligo of 
the trunk where there were also psoriatic plaques, but did not burn. One patient who had been 
withdrawn from methotrexate therapy because of liver damage cleared with DUVA therapy but 
experienced a moderate erythema on her shins. These lesions were treated with a topical steroid 
and occluded from UV-A. One patient cleared who had in past years been unable to tolerate the 
Ingram regimen because of burning. One patient with generalized psoriasis and facial lesions 
tolerated DUVA therapy using 0-1° dithranol on the face and cleared. Finally one patient 
discharged herself from the trial because there were not dressings which she had been used to 
receiving previously. Lesional staining was much less marked than with other forms of 
dithranol therapy, and all patients acquired marked tanning of normal skin. 


DISCUSSION 


Dithranol has formed one component of therapeutic regimen for psoriasis for many years 
(Ingram, 1953). More recently, it has been shown that UV-A alone in large doses also leads to 
improvement of psoriasis (Parrish, 1977), but since the daily exposure dose of UV-A must be 
30-300 J cm~?, the lack of light sources of adequate intensity makes treatment of large areas 
impractical. By utilizing the photosensitizing potential of dithranol with UV-A radiation, we 
believe we have developed a regimen which does not involve dressings, makes whole body 
treatment feasible, and results in a median clearing time of about 14 days, a time which compares 
favourably with that generally quoted for the Ingram regimen (Rogers et al., 1979). Washing off 
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dithranol after a short period decreases the pos-ibHity of burning normal skin and enables 
flexural and facial lesions to be treated. 

One advantage of this treatment is a saving of n sing time. It takes one trained nurse on her 
own in our department 25 min to apply dithrenol & Lassars paste with an all-over dressing for 
the Ingram regimen, compared with io min to apply dithranol in Vaseline for the DUVA 
regimen. Patients were able to wash off dithrano: in a warm bath with Teepol® and soap and 
water if they wished. Supervision or help was mo: necessary other than for patients with 
disabilities such as arthritis. Patients previously in zlerant of the Ingram regimen have tolerated 
DUVA therapy. Furthermore the absence of dresings for long periods makes DUVA therapy 
personally less intrusive and cosmetically more acceptable. 


ACKNOWLED*3MENT 


We are grateful to Dr B. Gordon, Consultant Dermatologist, who allowed us to treat four of his 
patients. 


REFERENSE 


Bowers, R.E., DALTON, D., Furspon, D. & KNOWELDEN, J. 1966) The treatment of psoriasis with UVR, dithranol 
paste and tar baths. British Journal of Dermatology, 78, 252. 

Dirrty, B.L. (1982) Ultraviolet Radiation ia Medicine, p. 28. Adam Hilger Ltd., Bristol. 

Hinpson, T.C. (1980) Treatment of scalp psoriasis with a dithramol urea cream. Clowcal Trials Journal, 13, 131. 

INGRAM, J.T. (1953) The approach to psoriasis. Brinch Medias: Journal, ii, 591. 

PARRISH, J.A. (1977) Treatment of psoriasis with long wave ultraviolet light. Archives of Dermatology, 113, 1525. 

Raas, W.P. (1981) Ingram method; the precursor of rho:ochemotherapy. British Fournal of Dermatology, 105, Suppl. 
20, 77. 

ROGERS, S., MARKS, J., SHUSTER, S., VELLA BmirrA, D., Warin, A. & Greaves, M. (1979) Comparison of 
photochemotherapy and dithranol in the treatment of ch onic plaque psoriasis. Lancet, i, 455. 

RUNNE, U. & KUNZE, J. (1982) Short duration (‘minutes’) therge? withidithranol for pseriasis: a new outpatient regime. 
British Journal of Dermatology, 106, 135. 

SCHALLA, W., BAUER, E. & SCHAEFER, H. (1981) Skin permeac iiity of anthralin. Brash Journal of Dermatology, 105, 
Suppl. 20, 104. 

SELIM, M.M., GOLDBERG, L.H., SCHAEFER, H., Bispop, S.C. & Farger, E.M. (1981: Penetration studies on topical 
anthralin. British Journal of Dermatology, 165, Suppl. 20: 15:. 


British Journal of Dermatology (1983) 108, 461—466. 


Thalidomide in the treatment of sixty cases 
of chronic discoid lupus erythematosus 


J.KNOP*, G.BONSMANN*, R.HAPPLE*, A.LUDOLPH#, 
D.R.MATZ1, E.J. MIFSUDt AND E.MACHER* 


* Department of Dermatology and t Department of Neurology, University of Münster, D-4400 Münster, and $ British 
Military Hospital, Münster, F.R.G. 


Accepted for publication 12 August 1982 


SUMMARY 


The therapeutic effect of thalidomide in chronic discoid lupus erythematosus (CDLE) was 
studied in sixty patients who were followed up for 2 years. In fifty-four patients (90%) a 
complete or marked regression of the disease was observed, but when the thalidomide was 
stopped, thirty out of forty-one (71%) patients relapsed. Patients undergoing a second course of 
thalidomide treatment again responded well. Nine of the patients in whom the disease recurred 
after successful treatment with thalidomide and who had been unresponsive to intermittent 
treatment with antimalarials, showed a good response to a second or third course with 
thalidomide. Mild side-effects were common and 25% of patients complained of slight to 
moderate polyneuritic symptoms. Since electroneurological examinations had not been 
performed before the thalidomide therapy, the frequency of neurological side-effects cannot be 
accurately calculated but we recommend neurological examinations before and periodically 
during thalidomide treatment. 

Thalidomide is a very effective drug in CDLE, but in most cases it exerts its effect only whilst 
treatment is continued. Its use should be restricted to patients resistant to topical steroids and 
systemic antimalarials. 


Following the reports of Barba-Rubio & Franco-Gonzales (1975) and Samsoen, Grosshans & 
Basset (1980) we have confirmed a good response to thalidomide in twenty-four patients 
suffering from chronic discoid lupus erythematosus (CDL E) (Knop et al., 1981). These patients 
have been followed up and we have since increased the number of patients treated with 
thalidomide to sixty. We now report the results of our extended study. 
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PATIENTS ANI METHODS 


All patients in this study were under regular obse-va‘ion and treatment in our outpatient clinic. 
Specific previous medication was withdrawn at least cone month before starting thalidomide 
therapy, and no other treatment (with the exceptien of light protection) was allowed. Because of 
the teratogenic effect of thalidomide female patents were informed about the possible risks 
associated with this drug and were only accepted fer this trial after consultation with a 
gynaecologist to rule out pregnancy and to ensure adequate contraceptive measures. Because of 
the sedative side-effects of the drug the patients w2re advised not to drive, or handle machinery. 

Clinical data of the patients are given in Table 1. Al! had a typical history and clinical features 
compatible with a diagnosis of CD LE and this wa: confismed by histology and by positive direct 
immunofluorescence. Most patients had been uneuccessfully treated with topical steroids and 
oral antimalarials; in a few cases azathioprine had been ased. The mean duration of the disease 
was 8:4 years (range:0:6—34). In most patients the lesions were on the head and neck, but others 
had widespread lesions on the arms, trunk and back. Photographs were taken before, during and 
after therapy with thalidomide. 


TABLE 1. Clinical data əf patierts studied 











No. 

Number of patients 
Fernale 45 
Maie 15 
Lesions localized (to head aad meck 41 
Lesions disserninated 19 

Previous treatment 
Glucocorticoids, tepica 53 
Glucocorticoids, svstencc 17 
Antimalarials 46 
Azathioprine 7 





The patients were seen at 3- to 4-week intervals and laboratory studies included white blood 
count, red blood count, haemoglobin levels, platelet counts, transaminases, serum creatinine, 
erythrocyte sedimentation, serum immunogloburins (IgG, IgM, IgA), C3, C4, anti-nuclear 
antibodies and anti-nDNA. Patients compdainingof paraesthesia and/or sensory loss were seen 
by a neurologist to exclude other causes of peripheral neuropathy. The motor nerve conduction 
velocity of the right median nerve was determined in al! such cases. In some cases the sensory 
nerve conduction velocity was measured by compaterized evaluation of the evoked summation 
potentials. 

The dosage of thalidomide (Grünenthal Co., sto berg, FRG) was similar to that reported 
earlier (Knop et al., 1981). Initially patients were given a daily dose of 400 mg (in two equally 
divided doses, at 1200 h and 2200 h). Following a marked clinical response the dosage was 
reduced every month until a maintenance dosage 2f s0-:00 mg a day was reached. This dosage 
was maintained for 3 to 5 months or longer. The response to thalidomide has been evaluated in 
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patients who had either completed a course of treatment with thalidomide or who had been 
under treatment for more than 3 months. 


RESULTS 


Table 2 shows the results after thalidomide treatment. Ninety per cent of the patients showed a 
favourable response and in 65°% of the total a complete regression was observed. As described 
earlier, there was a somewhat better response in females but males also showed a marked 
regression of lesions. 


TABLE 2. Response to thalidomide treatment in sixty patients 





Female Male Total 





Signs of regression, but no 3(7%) 3 (20%) 6(10%) 
substantial improvement 

Significant regression with some 8 (18°) 7(47?5) 18 (25%) 
residual activity 

Complete regression (occasional 34 (75%) § (33%) 39 (65%) 
minimal activity) 





TABLE 3. Relapse rate in forty-one patients followed-up after 
discontinuation of thalidomide therapy 





Mean and range of 
No. of patients disease-free interval (months) 





No relapse 1I (27%) 5 (2-8) 
Relapse *30 (73%) 3:5 (05—12) 


* Sixteen of the relapsing patients were treated again with 
thalidomide and all sixteen then showed a good response. 


Table 3 shows the frequency of relapses after cessation of therapy. Eleven (27%, ) of forty-one 
patients completing a course of thalidomide suffered no relapse in a subsequent 2-8 months; in 
thirty patients a relapse occurred following cessation of therapy. In all cases where a further 
course of treatment with thalidomide was given the lesions showed a good response. Nine 
patients who relapsed after successful therapy with thalidomide and who were unresponsive to 
an intermittent course of antimalarials, experienced a good response when given a second or 
third course of thalidomide. In some patients a reduction of the dosage resulted in a flare-up of 
lesions but this could be controlled by increasing the dose once more (Table 4). 

Although there were frequent side-effects, most were not serious (Table 5). Fifteen patients 
complained of sensory disturbances during thalidomide treatment (Table 6). Most patients 
complained of paraesthesiae and/or sensory loss, usually of the distal extremities. Neuropathy 
was classified and subdivided according to clinical and electrophysiological criteria into four 
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TABLE 4. Effect of low dose mair:enazce therapy (50-1co mg 
daily} in twenty patients 





Atean and range of 
disease free interval (months) 





No. of patients durizg iow dose therapy 
No relapse 13 (65, 7 (1-16) 
Relapse *7 3598 5-9) 





* All seven patients became free ct lesions after increzsimg the 
dose. 


TABLE S. Side-effects cf thalidomide therapy (laboratory 
results were unchanzed) 





No. of No. not 
patients affected :oserazing therapy 





Somnolence 6o 1 
Constipatien rọ — 
Circulatory disturbances 7 3 
Oral dryness 2 — 
Rash 7 1 
Oedema (lower leg; 4 1 
Polyneuritic symptoms r5 15 





TABLE 6. Electro-meurological analysis in fifteen patients 
who complained of paraesthesize or sensory loss 








Classification Mo. of patients 
Group of neuropathy affected (7,7 
1 No peripheral neuropathy 3 (20) 
2 Slight form of mainly 8 (§3) 
sensory peripheral neuropathy 
3 Moderate sensery peripheral 3 (20) 
neuropathy with slight mator 
lesions 
4 Severe peripheral neurspa:hy 1 (7) 





groups (see Table 6). The clinical and electrophysicgical examinations revealed ao peripheral 
neuropathy in three out of fifteen patients (20°,,, group 1), slight sensory disturbances in eight 
(53%, group 2), moderate lesions in three /20?,, group 1) and severe peripheral neuropathy in 
one (7%, group 4). In three patients (two in group 2, one ingroup 3) alcohol abuse could not be 
excluded. The mean total thalidomide intake of the oazients affected by polyneuropathy was 85 g 
(range 15:5-132 g). 
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DISCUSSION 


'This extended follow-up study confirms our previous results showing effective control of 
CDLE lesions with thalidomide (Knop et al., 1981). Our results are slightly better than those of 
Samsoen et al. (1980) but this may be due to the higher initial dosage used. After cessation of 
thalidomide therapy the disease relapsed in many cases. However, most of the lesions were not 
as severe as they were before thalidomide treatment. In cases where thalidomide was restarted a 
good response was observed and this suggests that thalidomide probably suppresses disease 
activity only as long as it is administered. In this respect thalidomide appears similar to the 
antimalarials, although it is much more effective. 

Most of the side-effects observed in this study have been previously described (Knop et al., 
1981); Sheskin et al., 1975; Samsoen et al., 1980). Almost all the side-effects disappeared after 
withdrawal of the drug, with the exception of sensory disturbances due to neuropathy which had 
not been noticed in our previous study. In many cases the symptoms of neuropathy disappeared 
soon after drug withdrawal but in a few patients, who were affected more severely, paraesthesiae 
or sensory loss was still present one year after the end of treatment, although some improvement 
was noticed. Neuropathy due to toxic effects of thalidomide has been described by several 
authors in patients who have used this drug as a sedative (for review see Gibbels, 1967). Some 
authors reported full recovery in 25-35% of patients and partial recovery in the rest (Amelung & 
Püntmann, 1966; Fullerton & O'Sullivan, 1968; Gibbels, 1967). The high incidence of 
peripheral neuropathy, although trivial in most cases, was unexpected particularly because 
polyneuropathy does not seem to develop in the treatment of erythema nodosum leprosum with 
thalidomide (Sheskin & Yaar, 1979). This discrepancy cannot simply be explained by the total 
amount of thalidomide taken or the duration of treatment since the dosage scheme used by us 
was similar to that as described by Sheskin (1975). Other authors, using lower doses of 
thalidomide for treatment of CDLE have not reported polyneuropathy as a major problem 
(Samsoen et al., 1980; Barba-Rubio & Franco-Gonzales, 1975). The true incidence of 
polyneuropathy due to thalidomide cannot be evaluated by this study because detailed 
neurological examinations had not been performed before starting thalidomide therapy. 
Clinical and electrophysiological neurological examinations are now performed before and 
during thalidomide treatment in order to assess the true incidence of polyneuropathy caused by 
thalidomide and to minimize its risk. The doses of thalidomide used, which were similar to those 
used for treatment of lepra reactions (Sheskin, 1975) may have been too high. For the long-term 
treatment of CDLE lower doses should now be tried. It should be mentioned, however, that in 
our experience many lesions could be cured only by a high initial dosage (400 mg/day). 

We conclude from this study that thalidomide should be used in patients with severe CDLE 
unresponsive to topical steroids and systemic antimalarials. Lower initial and maintenance 
doses such as those reported by Samsoen et al. (1980) should be tried and patients should be 
under close neurological supervision. A neurological assessment should be performed before, 
during and after thalidomide treatment. Alcohol and potentially neurotoxic drugs should be 
avoided during thalidomide therapy as they may accentuate thalidomide toxicity (Amelung & 
Püntmann, 1966). 
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SUMMARY 


Fourteen patients suffering from actinic prurigo were treated with thalidomide. Eleven patients 
showed lasting improvement on the drug and three of these remained symptom-free after 
discontinuing therapy. No major side-effects were observed. Thalidomide is an effective drug in 
the treatment of actinic prurigo but it must be used with adequate contraception in women of 
child-bearing age. 


Thalidomide, a derivative of glutamic acid, was originally introduced as a hypnotic agent 
(Somers, 1960). It achieved widespread use because of its apparent low toxicity and its selective 
action in the absence of respiratory depressant or narcotic effect. Unfortunately, the drug 
proved to be teratogenic, and for this reason was withdrawn from general use (Lancet, 1962). 
Other major side-effects of the drug include peripheral neuropathy (Fullerton & Kremer, 1961) 
and myxoedema (Alexander, 1961). 

Thalidomide has an immunosuppressive action and has proved of value in the treatment of 
the lepra reaction (Sheskin, 1965; Waters, 1971). Londofio (1973) was the first to use 
thalidomide in actinic prurigo (Hutchinson’s summer prurigo), believing this condition to have 
a similar immunological mechanism. He treated thirty-four patients, using an adult starting 
dose of 300 mg daily, maintaining this high dose until improvement was noted, and then 
reducing progressively to the minimum effective dosage. There was noticeable improvement of 
lesions in thirty-two of the thirty-four patients although the time interval between onset of 
therapy and clinical remission was considerably longer than in the lepra reaction. Slight 
response was noted after an average of 26 days but several patients continued toimprove up to 90 
days after initiating therapy. Relapse occurred in all patients who discontinued therapy 
(Londofio, 1973). 

Flores (1975) described similarly encouraging results in the treatment of ‘prurigo solar de 
altiplanicie’, a condition that is morphologically identical to actinic prurigo. This condition is 
readily distinguishable from polymorphic light eruption as it is understood in the United 
Kingdom (Meara et al., 1971; Magnus, 1976; Calnan & Meara, 1977; Scheen, Connolly & 
Dicken, 1981), but it is included in the term ‘polymorphous light eruption’ by many authors, 
e.g. Epstein, 1966; Brodthagen, 1969; Harber & Bickers, 1981. Saul, Flores & Novales (1976) 
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treated twenty-five patients with ‘polymorphous izkt eruption! with thalidomide in a dose of 
100-200 mg/day. Improvement was observed in 33%, cf patents after an average of 15 days. 
56", of patients had complete clearance of lesions sadof prurirus. The drug was discontinued in 
twenty (80°) and twelve (50%) remained asymp~ematic 1 year after discontinuing therapy, in 
contrast to the findings of Londoiio (1973). The oz side-effects noted were slight somnolence 
and increased appetite (Saul er al., 1975). 

To date there are no European reports c? the u: cf thalidcmide in actinic prurigo, with the 
exception of two case reports in the paper oy Caban & Meaza (1977). 





PATIENTS AND METHOELDS 


Our experience with thalidomide in actinic prurzo is detailed in Table 1. Fourteen patients 
were treated with the drug. All had classical features of actinic prurigo, namely erythematous, 
excoriated persistent patches on light-exposed arez s, particularly on the cheeks and distal half of 
the nose, but also in some patients involving covered areas such as the buttocks (Calnan & 
Meara, 1977). However, two patients (M.K. anc A.C.) gave histories strongly suggestive of 
additional polymorphic light eruption. with sheeted or papular erythema occurring within 
hours of sun exposure. Although a number of ou- patients were children, onset of the disease 
also occurred in adult life, even extending to midd z= age in some patients, giving an age range of 
4-48 years. Females predominated (11 : 3). Initial daily dose cf thalidomide was 50-100 mg for 
children and 100—200 mg for adults. 


RESULTS 


Thirteen out of fourteen patients gained initial b eit trom the drug. The remaining patient 
was unable to tolerate a sufficient dosage because ef dizziness. Eleven patients maintained 
considerable improvement and three patients have remained symptom-free after discontinuing 
the drug completely. The other eight pe-ients required mairtenance therapy of between 50-100 
mg weekly and 100 mg daily. Two patients relap: zi on therepy, despite initial improvement; 
one (A.B.) is now well controlled on mepacrine. 

No major or irreversible adverse side-effects have been otserved in our patients who have 
received thalidomide. However, miner s:de-effscts were mot infrequent. Somnolence, as 
expected, is a relatively common feature and for t xis reasor the drug should be taken at night. 
Three of our patients noted drowsiness and lassitude, Two patients described dizziness and a 
‘disembodied feeling’; in one patient “A.C.}, mentioned atove, this was severe enough to 
prevent an adequate trial of the therepy. A mcr>illiferma vash developed in two patients, 
although in one patient (J.M.), the rash did not reappear atte- reintroduction of the drug on a 
lower dose. Transient paraesthesiae were descr bed by one patient but a true peripheral 
neuropathy did not develop. 

In addition to the patients shown in Table 1, mlidomide was given to four patients with 
actinic reticuloid but without any benefit. 


DISCUSS BON. 


Thalidomide has been used in a variety of dermeto'og:ca! conditions with apparent benefit, 
including Weber-Christian disease (Eravely & W'asers, 1977), recurrent aphthae (Mascaro, 
Lecha & Torras, 1979), subacute cutaneous :upus exvthematosus (Naafs et al., 1982) and discoid 
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lupus erythematosus (Levi, Saggiorato & Crippa, 1980; Knop et al., 1983). The drug appears to 
have a specific action in actinic prurigo, a condition of unknown pathogenesis, which is resistant 
to other available forms of treatment. In our experience, thalidomide has been relatively free of 
side-effects, well-tolerated and effective in the management of this condition. However, it 
should be remembered that the peripheral neuropathy occasionally related to the drug can be 
devastating and irreversible (Fullerton & Kremer, 1961). We recommend a starting dose of 50 
mg in children and 100 mg in adults with a maximum dose of no more than 200 mg daily. If 
minor side-effects develop, therapy should be discontinued and reintroduced cautiously, e.g. 50 
mg alt die, increasing gradually to the minimum effective therapeutic dose. Once the disease is 
controlled, an attempt should be made to reduce or even discontinue the therapy. Because of its 
teratogenicity, thalidomide should be used with adequate contraception in any female of 
child-bearing age. 

Further studies are needed into the pathogenesis of actinic prurigo and the mode of action of 
thalidomide in this condition. 
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SUMMARY 


A family is described in which eleven members were affected by the Dowling-Degos disease, 
which appeared to be transmitted as an autosomal dominant. 


Dowling-Degos disease (DDD) is a rare genodermatosis characterized by a spotted and 
reticulate pigmentation of the flexures. Twenty cases have so far been described (Wilson-Jones 
& Grice, 1978; Howell & Freeman, 1978; Grosshans et al., 1980). The disease may affect more 
than one member of a family but neither a complete pedigree nor the mode of transmission have 
been reported previously. 

We now report two cases of DDD from a large family in which an autosomal dominant 
transmission was apparent in eleven affected members. 


CASE REPORT 


Case 1. À 45-year-old Sicilian woman noticed a rapidly increasing and persistent pigmentation 
of her axillae and other flexures soon after puberty. On examination all the flexures and the neck 
showed a reticulate dotted brownish pigmentation (Fig. 1). Perioral pitted scars and dark 
comedo-like lesions were also visible on the upper eyelids. A biopsy from the macular lesion of 
the axilla revealed the typical delicate pigmented epithelial downgrowths of DDD (Fig. 2). 

Case 2 was a 67-year-old woman, the mother of patient 1, who noted the onset of her disease a 
few years after the menarche. On examination her skin showed features almost identical to those 
of her daughter (Fig. 3). Biopsy was not performed. 

The family history allowed the pedigree to be constructed (Fig. 4). 
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FIGURE 1. Dowling-Degos disease. Case r. showing characteristic pigmentation. 
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FIGURE 2. Histology of ax Jary skin from Case 1. 
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FIGURE 3. Dowling-Degos disease. Case 2, showing stippled pigmentation. 
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FIGURE 4. Family tree of patients with Dowling-Degos disease. The arrow indicates Case r in our report. 


€ Affected female; W Affected male. 
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DISCUSS^ON 


DDD is a distinctive clinical entity which is comraene- in women. since fifteen of the twenty 
patients hitherto described and rine of the eleven a Yecrec patients in the present family were 
women. In our family the autosomal dominant transmission suggested by Wilson-Jones & Grice 
(1978) seems obvious. 

Diagnosis is not difficult once che disease has been considered. However, DDD may create 
problems of diagnosis both clinically and histopathologically ever in patients who have skin 
disorders which are clearly unrelated to DDD. Fa- example. in some of the patients with ashy 
dermatosis recently described by Person & Roger: : 1931) there was a flexural and periorbital 
reticulate pigmentation, although the histopathology was clearly different from DDD. On the 
other hand, the patient described by De acrétas & Balsiger (1979) with multiple follicular 
hamartomas had completely different climica! features but histopathology identical to DDD. 

It may be that DDD, as we know it today, is only one “acet ofa complex genodermatosis with 
variable expression in which many rare conditons, ncluding perhaps Haber’s syndrome 
(Wilson-Jones & Grice, 1978; Crovato & Rebora. 19825, may find a place. 
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SUMMARY 


Four cases of epidermolysis bullosa presenting with congenital absence of skin are described. 
These cases were shown to be dystrophic epidermolysis bullosa on clinical and ultrastructural 
findings. They demonstrate that congenital localized absence of skin (Bart's syndrome) may be 
the presenting sign of epidermolysis bullosa. 


A syndrome was described by Bart (Bart er al., 1966) with hereditary congenital localized 
absence of skin from the lower legs associated with blistering of the skin and mouth and nail 
abnormalities. The condition is inherited as an autosomal dominant trait. Later, Bart (1970) 
reported a patient with epidermolysis bullosa simplex who was born with congenital absence of 
skin, and Smith & Cram (1978) described a patient presenting with similar clinical findings but 
who appeared to be affected by dystrophic epidermolysis bullosa. This case was reported as ‘A 
mechanobullous disease of the new born’, and was claimed to be unique. 

However, a similar clinical appearance was described by Herlitz (1934-35) in his original 
description of junctional epidermolysis bullosa, and another such patient whose diagnosis was 
confirmed by electron microscopy has been reported (Skoven & Drzewiecki, 1979). 

We report four patients presenting with congenital localized absence of skin. Each patient 
later demonstrated typical features of recessive dystrophic epidermolysis bullosa. We conclude 
that congenital localized absence of skin may be a feature of any of the major variants of 
epidermolysis bullosa. 


0007-0963/83/0400-0477$02.00 © 1983 British Association of Dermatologists 


477 


478 F.T.Wojnarowska, R.A.3.Bady and R.S.Wells 





FIGURE 1. Case 1; appearance shortly after birth, showing large denuded area of leg and foot. 





FIGURE 2. Case 1; the same leg as in Fig. 1, to show healing at 1 year. 
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CASE REPORTS 


Case 1, V.M.* 
This 18-month-old girl presented st birth with large symmetrical areas on the lower legs and 
dorsa of the feet from which the skir was absent (Fig. 1). Blisters subsequently appeared at sites 
of trauma on the hands, trunk anc in the mouth, and there were subungual haemorrhages. 
Prednisolone 10 mg on alternate dzys did not influence the development of blisters. 

The denuded areas healed with little scarring (Fig. 2). She has continued to develop blisters 
which heal with scarring and milia formation and has lost nails. 

There is no family history of blistering or congenital absence of skin. Her sister is normal. 


Case 2, I.H. 

This boy, aged 9 months, presented at birth with large eroded areas on the dorsa of both feet 
(Fig. 3). Shortly after birth he developed blisters on the elbows and hands and in the mouth, and 
had subungual haemorrhages. 


WEN | 
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FIGURE 3. Case 2; d*nuded area on the lower leg shortly after birth. 


Prednisone rc mg daily prevented blistering, and a reduction in dose to $ mg resulted in a 
relapse. 

The eroded areas have healed. The blisters continued to form and heal with scarring, 
including fusion of the toes and mi ia formation. He has lost nails. 

There is no family history of cengenital absence of skin or blistering. There is an atopic 
sibling. 


Case 3, V.H. 
This 3-year-old boy was born witk large areas from which the epidermis was absent on the 
dorsal and plantar surfaces of the feet and lower portions of the legs (Fig. 4), and with sloughing 


*Shown at Meetings of St John’s Hospital Dermatological Society, June 1980 and of the British Association of 
Dermatologists, July 1987. 


480 F.T.Wojnarowzka, R.A.&-£ady and R.S.Wells 





FIGURE 4. Case 3; larg: areas of legsaac feet lacking the z»idermis. 


of the buccal mucosa. The next day ulceration of -53c mouth and lips became more severe, and 
blisters formed on the face, hands anc trunk. He was treated with high dose systemic steroids 
(Dexamethasone 20 mg daily) without improverrent, aad it was discontinued after 7 weeks. 
The eroded areas have healed. However. the subsequent clinica! progress has been poor. He 
has had severe recurrent blistering resu ting in mi a formation, loss of nails, fusion of digits and 
limb contractures. He has marked stunting of growth. 
There is no family history of blistering. 


Case 4, A.P. 

This 9-month-old girl presented at birch with devaded areas on the lower legs and dorsum of 
both feet. The denuded areas have healed, but > has had severe oral ulceration and severe 
blistering and scarring of the hands and feet, despite treatment with high doses of systemic 
steroids and phenytoin. She has failed to grow. 


METHC-CS 


In all cases, biopsies were obtained from the ec 2es of blisters or perilesional skin, or from 
clinically normal skin. In one patient a biopsy wa: taken from normal skin that had been gently 
rubbed. The specimens were cut into small fragments and processed for light and electron 
microscopy. Primary fixation was carried out wi 3 3—5", ghutaralóehyde in cacodylate buffer 
with or without the addition of 2", formaldebw ie, and post-fixation was performed with 
osmium tetroxide in s-collidine or phosphate biter. After being dehydrated in ethanol, the 
tissue was embedded in Epon. One micrometer tick sectiens were stained with toluidine blue 
or Giemsa reagent for light microscopy, and ultra-t in sections were stained with uranyl acetate 
and lead citrate for ultrastructural examination vs:ng JEOL rooCX electron microscopy. 
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FIGURE 5. Case 1; photomicrograph of 1 um thick Epon section showing clean junctional separation of 
intact epidermis from dermis (Giemsa stain, x 260). 


RESULTS 


Light microscopy 

In sections from at least one biopsy sample from each case, there was a distinct cleavage in the 
dermo-epidermal junction (Fig. 5). The epidermis remained largely intact and was clearly 
separated from the underlying dermis, which also appeared generally normal. 


Electron microscopy 
The chief finding common to all four cases was that the level of dermo-epidermal separation was 





FIGURE 6. Case 3; electron micrograph showing early stage of dermo-epidermal separation caused by 
biopsy trauma in clinically normal skin. Epidermis (E) overlies dermal collagen (C) which is vacuolated 
(asterisks) immediately below the basal lamina (arrows) ( x 5600). 
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FIGURE 7. Case 4; electron micrograph reoresenting ‘ater stage of dermo-epidermal separation. 
Structurally normal basal epidermal keratinocyte (K) aad melanocy:e (M) with underlying basal lamina 
(arrows) form roof of the cleft (asterisk) | x 20.800). 


immediately below the basal lamina of the derme-epidemmal junction. In the early stage of 
separation, as noted in a sample of clinically tormal skin, in which biopsy trauma was 
presumably the cause of the lesion, superficial dermal collagen appeared lysed (Fig. 6). In other 
samples where there was evidence of blistering clmically, the epidermis, with the basal lamina 
clinging to its under-surface, lifted cleanly from the under ying dermis (Fig. 7). In perilesional 
skin that was clinically normal, and where dermo-epidermal separation had not occurred, 
anchoring fibrils appeared wispy and poorly developed Fig. 8). Other components of the 





FIGURE 8. Case 4; electron micrograph of perilesional 4ar_ Part of a keratimecyte (K) is united with the 
dermis (D). Anchoring fibrils (arrows) on the dermal side ef tae intact basal lamina appear poorly 
developed and possibly reduced in number ( > 27,040 
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dermo-epidermal junction, including hemi-desmosomes, were normal in ultrastructure. The 
observations relating to perilesional skin applied to each of the four patients. 


DISCUSSION 


The initial clinical presentation of these four patients was very similar to those cases in Bart's 
original description (Bart et al., 1966). However, they differed in the absence of a family history 
and in their subsequent course. 

The clinical diagnosis made in all our cases was recessive dystrophic epidermolysis bullosa. 
The grounds for this diagnosis were the absence of affected parents, the severe and widespread 
repeated blistering with the sequelae of scarring and milia formation and the involvement of 
mucous membranes and nails. The ultrastructural findings of dermo-epidermal separation 
below the basal lamina confirm that these cases are the dystrophic variant of epidermolysis 
bullosa. The absence of normal anchoring fibrils in peribullous skin are also suggestive of the 
diagnosis. We did not biopsy any of the lesions with the congenitally absent skin and are, 
therefore, unable to say what thickness of skin was deficient at birth. Bart (1966) originally felt 
that although congenital localized absence of skin was a recognized manifestation of junctional 
epidermolysis bullosa (Herlitz, 1934—35) his cases represented a distinct entity. He later 
suggested that they might be a form of epidermolysis bullosa (Bart, 1970). Our four cases 
confirm that congenital localized absence of skin may be a manifestation of epidermolysis 
bullosa and prove that it can occur in recessive dystrophic epidermolysis bullosa. The case of 
Skoven and Drzewiecki (1979) demonstrated that it occurs in junctional epidermolysis bullosa. 
It seems likely that epidermolysis bullosa simplex may also present in this fashion, as suggested 
by the photomicrography of the skin of a child with epidermolysis bullosa reported by Bart 
(1970). 

Congenital localized absence of skin should be regarded as a manifestation of epidermolysis 
bullosa, and not as a separate specific entity or syndrome. The type of epidermolysis bullosa and 
subsequent course cannot be predicted from this presentation. 
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The Michelson Lecture 


Delusions of parasitosis* 


ALAN LYELL 


Craigallion, Skelmorlie, Ayrshire PA17 5DT, Scotland 


Dr Michelson (Fig. 1) impressed his personality on, and was responsible for developing, the 
dermatological life of the University of Minnesota, while at the same time becoming a national 
and international figure. He did this not by self-advertisement, but quietly, as a disciplined man 
of few words but many thoughts, winnowed by a discerning mind; friendly to meet, but always 
commanding respect; not a man to cross lightly. Dr Lynch felt Dr Michelson was regarded 
highly because of his integrity and self-restraint (Lynch, 1972). Dr Grant Peterkin admired his 
conversation and erudition (personal communication). Dr Milton Orkin said he was a superb 
clinician and teacher (personal communication). Above all his partner, Dr Sheldon Mandel, 
held him in high esteem and affection (Mandel, 1976). He came of German stock, and his life 
blended to a marvellous degree the virtues of the New and Old Worlds. Contrary to the usual 
practice at that time he trained in the United States, and visited Europe secondarily, so that the 
formative influences of his early dermatological education were exclusively American. One of 
his many interests was psychosomatic disease (Michelson, 1945). 

He is not an easy man for me to live up to: nor is this an easy subject. In fact Delusions of 
Parasitosis presents the most difficult problem of management in dermatology. It is also rare; so 
I decided I needed help, and wrote to 374 people, mostly members of the British Association of 
Dermatologists, asking for their experiences. May I say how grateful I am for their help, and that 
I hope my desire to record them faithfully has been successful. 

My letter took the form of a general cry for help, asking specifically about the use of pimozide, 
the age and sex incidence, whether the delusion was really an isolated phenomenon, and did it 
ever resolve spontaneously? I also asked about outbreaks of imagined parasites in factories or 
institutions. I had considered sending a computer-type form with, as one correspondent 
punningly put it, little boxes to put ticks in, but rejected this because I felt too ignorant of the 
subject in general, and wished to stimulate the memory and imagination of my correspondents 
rather than to batter them with my preconceived ideas. 

Two hundred and sixteen replied; twenty-three said they had never seen the problem. Most 
of these were young, but one, experienced and retired, stated he had always regarded it as ‘no 
more than a minor derangement of rather impressionable people.’ This remark was the first 
indication that such patients are not distributed equally among dermatologists. 

The information obtained about 282 patients forms the basis of this retrospective study. 


* The Michelson Memorial Lecture, given to the Minnesota Dermatological Society in the University of Minnesota, 
Minneapolis, on 14 May 1982. 
0007-0963/83/0400-0485$02.00 © 1983 British Association of Dermatologists 
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FIGURE I. Dr Henry E.Michelson, M.D. 1888-1972. Courtesy cf Professor R.W.Goltz, Minneapolis. 
U.S.A. 


Age and sex 
There was a female to male ratio of two to one in the whole series, (1:1 under the age of 50, and 
3:1 over 50). The youngest was a man of 19 and “he eldest was a woman of go. 


Incidence 
It is rare. The apparent decline notec by some c 2rmatologists may be related to a particular 
interest being taken in it by others, who collect proportionately more patients. The largest 
number reported by one individual was thirty. In 3dences are quoted from once in a lifetime to 
three times in the last year. It was estimated to b= seven times rarer than dermatitis artefacta. 
Not everyone wants to see them: ‘I have only had the misfortune to handle three or four 
patients with parasitophobia' and ‘I treat all mine with beazyl benzoate, and they never come 
back,' were two comments. 


What kind of people are they? 
‘I was interested and surprised to find them quite intelligent, wrote one dermatologist. 
‘Twenty-five patients were in professions, while sever. were in manual occupations. The former 
group included six doctors (three in psychiatry). M any had strange personalities, and some were 
recluses. Social isolation often existed, and could se extreme. Many felt guilty, and some were 
melancholy. Two young men and one young wor-ar were drug addicts. 

Aggressive and paranoid suspicious traits stoo- out, because these impinge most upon the 
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dermatologist's comfort and self-esteem. The grossest example was a mentally disturbed lady 
who, on lithium therapy, developed delusions of parasitosis, and then sexual delusions directed 
towards her dermatologist. She rang him up at all hours of day or night, broke into his lectures, 
seizing him and demanding to be kissed, broke into his parents’ bedroom in the night and 
castigated them, and incited her alcoholic husband to cite the dermatologist as co-respondent in 
a divorce case. The dermatologist found her one day in his garden, brushing her hair over the 
dog, trying to infest it with her ‘parasites’; he used to receive small packages of cockroaches 
through the mail, and find others attached to his car. 

This story was exceptional, but scorn at the dermatologist's alleged incompetence was usual. 
For example, a lady had been describing the insects that crawled out of her skin, and then 
crawled back again. She had been disabused of her ideas, and on the way out of the consultation, 
her little husband peered round his bulky spouse, and said to the dermatologist, “You miserable 
bastard.’ 

Some patients remain placid, in spite of their delusions. I suspect that paranoia or resignation 
are the extremes of a whole gamut of possible reactions to a world that refuses to take the 
‘parasites’ seriously. 


The onset 

In six patients the delusion began with a real infestation, and in nine the start was blamed on an 
alleged infestation (from crab lice, cat parasites, midge bites, parasites disseminated by a 
travelling circus, or finding a mouse in the bed). Racial prejudice was evident in three: a white 
sea captain in a West African port, who blamed ‘the locals’; a Scottish lorry driver, who blamed a 
dirty English toilet; and the alleged contraction of a West Indian parasite from an English 
swimming bath. Guilt over sexual indiscretions was evident in five patients, including a teacher 
of the classical guitar, who found himself in bed with his pupil’s mother. Specific emotional 
stresses were blamed in five patients. One started with a stroke, another with hepatitis. 


Skin lesions 

Skin lesions were often absent (though some claimed they had them). There was a variety of 
traumatic lesions, varying in severity from tiny scratches to gouged out pits and ulcers. The 
excoriations might be generalized or localized, for example to the ear. Although widespread 
excoriations look fairly symmetrical as a rule, there is a degree of asymmetry imposed by the 
greater capabilities of the patient’s master hand, which shows up well in the shoulder-blade 
region. One had prurigo nodularis, and one had razor slashes on the chest, inflicted because he 
found the presence of the ‘parasites’ intolerable, and had to let them out. A patient suffering 
from what she called ‘coral mite dermatitis’, had a skin stained by the dyes in which she 
habitually bathed. Two had incomplete alopecia, due to hair pulling, one shaved the scalp and 
body hair regularly, and two had onychotillomania. 


The ‘parasite? 
Most patients provided specimens of their ‘parasites’ (Fig. 2). The dermatologist ought always 
to examine these carefully because on six occasions the parasites were real. ‘I was handed a 
matchbox by a young man,’ said one dermatologist, ‘who told me he had been under a 
psychiatrist. He insisted that I looked at the contents of the match box, which I did with disdain 
and reluctance. He was suffering from pediculosis pubis.’ A lady, who had been standing under 
a tree in California, selling fruit, complained that her scalp was full of flies. It was. 

The specimens sometimes contained living things, such as thrips, spiders, flies, crane flies, 
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FIGURE 2. Specimen of the par=ite. “brought by a patient. 


ants and cockroaches, but usually consisted of bits 5f skin and amorphous debris ( Fig. 3). There 
were also bits of nail, human hair, anima! hair -»lled into a ball, beard hairs with the bulb 
attached (of which the patient had made a microseome preparation, using his son's microscope 
set), sand, coal, fibre, cheese, bacon rind or bits of geld wire. Some specimens were bulky and 
coarse, others so sparse that it was difficult to fin- anything 

In my own experience, a piece of limp, dirty, much worn paper has been the usual container 
for the ‘parasites’, but most popular of all was a match box, while particularly fine plastic bags 
came from a psychiatrist. Sometimes the ‘parasites’ were said to move or jump, and this was 
demonstrated by a patient knocking on the arm ef an ‘infested’ article of furniture, when the 
debris present naturally jumped up and down. Or = specimen was thirty colour photographs of 
skin, alleged to be the patient's own, in order to substantiate that he really had had an eruption. 





FIGURE 3. Histopathology of the specimen ‘parasites’ showiag recognizable picces of skin. Courtesy of Dr 
J.Savin, Edinburgh. 
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Stories about the ‘parasites’ vary from time to time, and it is possible to harbour several kinds 
at once. Thus, one lady described four types (black insects, lice, ticks and white fly) and she 
enlarged on their appearance, activities, and the places where they were to be found (Fig 4). 

The ‘parasites’ could be found in any part of the skin, including the scalp and nails, appearing 
at or disappearing into any of the natural orifices, or could be described as present, but invisible: 
‘you can see them, but you cannot catch them,’ as one Irishman put it. One of the ‘parasites’, was 
a worm, living in the patient's bottom, *which doth come out at night, doctor, and he doth spit’, 
because of which it was necessary for him to plug the hole with the Daily Mirror. 

The descriptions are convincing only if accepted at their face value. A parasitology technician 
produced a circumstantial but imaginary life cycle of ‘the parasites’, and another patient, who 
was a draughtsman, drew ‘the life cycle of the skin disease’ and what he called ‘the growth of the 
infective body’, which shows a burrow penetrating the epidermis and running horizontally in 
the dermis (Fig. 5)—but neither drawing would satisfy any Board-certified dermatologist. 
Awkward questions, such as ‘Why are there no parasites today?’ are countered by ascribing to 
the parasites purely nocturnal habits, or, ‘Why doesn’t the treatment get rid of them?’ by 
answering that the adults are killed, but the eggs hatch, and the young ones take over. The 
‘parasites’ may go beneath the skin to escape destruction. Conversely, a hot bath may be a good 
way to make them surface, and in one patient the bathroom became the particular scene of 
attempts to dig them out. The pertinacity with which patients will cling to belief in their 
‘parasites’ was illustrated by a physicist, who, when shown under the microscope that there was 
no living matter, said, ‘Ah, but you should look under the electron microscope.’ 


Involvement of local authorities 
The patients’ stories can be convincing enough to persuade Local Authorities to have the house 
disinfested, or to replace furniture, which ‘had to be destroyed’ because of the ‘infestation’. One 
84-year-old lady had not only procured fourteen new mattresses in this way, but, for good 
measure, had written to the Minister of Health to complain that the dermatologist had raped her 
in the out-patient department. 


Involvement of entomologists and pest control firms 

Pest Control Firms have learnt about these patients from bitter experience. Mr Edwards, an 
entomologist with Rentokil Ltd., received thirty-four specimens in his office in the period 
1961-1978. Rentokil’s policy is to refuse to treat the house unless definite parasites can be found, 
and to suggest that the client may have developed an ‘allergy’ to something, and advise him to see 
his general practitioner. 

Mr Smith, an entomologist at the British Museum (Natural History) gets two or three 
enquiries every year. He has noticed that, though the individuals are unwilling to discuss 
anything except the ‘infestation’, there has usually been some emotional stress, which, in the 
elderly, may have been just loneliness. He noted that an anthropologist with a real occupational 
infestation produced no specimens of parasites for inspection. 


Purification rituals and fear of transmitting infection 

Patients wash compulsively, fear they will contaminate others, and destroy their ‘infected’ 
clothing. One had disinfectant brought to her in hospital so that she could ‘wash herself 
properly’, two had destroyed suites of furniture, and another had spent some thousands of 
pounds in renovation and painting. One had moved house three times in 3 years, and a mother 
and daughter eleven times in 4 years. A man, who believed he contaminated the seat of every 
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FIGURE 4. Part ofa letter from a patient describing the various kinds of parasite that infest her Courtesy of 





Dr G.W.Senter, Birmingham. 
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SKIN DIES OVER PATH 
OF INFECTION 





SHOWING GROWTH OF INFECTIVE BODY. 


FIGURE S. Diagram drawn by a patient to explain the details of his infestation. Courtesy of Dr 
G.M.Levene, London. 


lavatory he sat on, purified his own with a blow-lamp, to such effect that it eventually fell to 
pieces. This patient took his dermatologist to look at the waiting room. Many patients were 
rubbing their faces, or scratching themselves, and this, the patient insisted, was because he had 
passed on the contagion to them. He also produced a neighbour to testify that the whole street 
had been contaminated by him. One patient had stayed off work for months for fear of infecting 
his colleagues, while another chose to be self-employed, as this enabled him to control his 
contact with other people more easily. 


Shared delusions 

It is well known that delusions of infestation are ‘infectious’, the phenomenon being referred to 
as folie à deux, where two people are involved, and, when there are more, counting upwards in 
French as necessary. I prefer the terminology ‘shared delusions’, which does not specify any 
particular number of those participating. 

Shared delusions were encountered in twenty-seven groups of patients, twenty-four pairs 
and three trios. The commonest pair was husband and wife (14), followed by mother and 
daughter (4), and mother and son (2). Father and son, sisters, woman and female companion, 
and divorced man and female lover were each encountered once. 


Evidence of mental disease 

These patients are reluctant to visit psychiatrists, and usually refuse to go altogether; but five 
had been seen on a routine basis by a psychiatrist, who worked in close collaboration with a skin 
department. He concluded that two were pre-senile, one depressed, a lonely woman had an 
obsessional neurosis, and the fifth was an emotionally unstable dullard. 


492 Alan Leeli 


Depression was diagnosed in twelve patients, schizophrenia in eight, while three suffered 
from unspecified psychoses. With the exception ct these, my impression is that although many 
are eccentric, their eccentricity seldom crosses tae il-deñned border of madness, except as 
regards their ‘parasites’. 


Evidence of physical disease 

Two patients were noted to be atherosclerotic, and tae delusion in one started after a stroke. 
Severe anaemia was mentioned five times, anc in ome instance its correction resulted in 
disappearance of the delusion. One patient was vitamina B,. deficient, but correction of this did 
not help. One had pellagra that responded to treatment with disappearance of the delusion. 
Severe renal disease was mentioned four times, one patient being on dialysis. The delusion in 
one coincided with an attack of broncho-pneurmonia, ard disappeared on recovery. Other 
coincident diseases included diabetes mellitus, multiple sclerosis amd hepatitis. 


Course and prognosis 

This topic highlights a difficulty. How does one define delusions of parasitosis? If it is held that 
the delusion should be virtually permanent, the pa: ient s conviction being immune to argument, 
the prognosis is naturally bad, if not hopeless. I suggested in my letter of enquiry that recovery 
might be possible by asking whether any remissions had been seen. I realize that in doing so, I 
have adopted the dictionary definition of a delusien as ‘anything that deceives the mind with a 
false impression’, rather than the technica! one, which demands that the false impression be 
immutable. 

There were thirteen reports of patients who had remitted. Three were of special interest: (1) A 
brewery worker had complained of crab lice for 3 months. There were no lice to be seen, and the 
specimen produced contained no parasites, but he atly refused to believe this. He spent his time 
digging the ‘lice’ out of his skin, but saic his zfforts were frustrated because though he caught the 
adults, he couldn't keep pace with the eggs hatching. The dermatologist spent a long time 
talking to him, and impressed on him that malathien would kill the eggs as well as the adults. He 
failed to return for follow-up, but the general practitioner reported later that the itch had 
disappeared within ro min of the application of malathioa, and had not returned. This was 
clearly a cure by suggestion. (2) A District Nurse, in her forties, had been divorced recently, and 
was having problems with her teenage children. Wher she was told there were no parasites in the 
jam jar she had brought, she burst into tears. anc umburdened herself of her difficulties. She 
made a good recovery from depression with treatmenz. and her delusion disappeared. She then 
confessed she had suffered a similar delusion previously uader emctional stress. /3) A retired 
school teacher, aged 78, had been afflicted with the delusior. for many years, and was estranged 
from her family because of it. She was examined carefaliy, and then confronted, in a confident 
manner, with the fact that she was deluded. Altheugh she iater admitted having been hurt by 
this directness, she nevertheless believed what she had been told, and was cured. 

These examples refute the dictum, quoted by ore dermatologist, that once the patient claims 
to see non-existent parasites, the case is hopeless. but | am not suggesting that remission is 
common. The delusion can certainly persist, and ruin the patient’s life. A doctor of 53, deluded 
for 10 years or more, had become unfit for work, and had travelled the world secking a cure, 
slovenly in his dress, and a mental wreck. Anotker man, in his thirties, with an apparently 
brilliant future, believed little insects with wiggling legs came down his nose. He was appointed 
to an important academic post, but had to give it up afer a year or two because of his eccentric 
behaviour, and he never worked again. 
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Five of the patients had committed suicide. 

As regards prognosis, it may be that if your delusion is a part of some other form of madness, 
your prognosis is that of that madness, and may be grave. If you are otherwise sane, there is hope 
for you, and the degree of hope has been increased by the advent of neuroleptic drugs, such as 
pimozide. 


Differential diagnosis 

It is important to make sure the patient is not infested. This is not always as easy as you might 
suppose. I have seen scabies overlooked in an elderly, intelligent lady, who had had the 
misfortune to have been labelled as delusions of parasitosis. One patient, who had been told she 
was deluded, proved to have head lice. A doctor's wife, who was complaining of parasites in her 
scalp, brought a specimen of them. ‘Being a doctor's wife,’ said the dermatologist, ‘I thought I 
should look at it under the microscope; which I did, and found half a dozen dead fleas.’ 

Several correspondents pointed out that Asian and African patients tend to describe pruritus 
as ‘things crawling in the skin’, without giving it the particular significance that is implied by 
delusions of parasitosis, in which the ‘parasites’ are clearly visualized in the mind, and are seen to 
move about. 

It is common knowledge that itching can be produced by the imagination. I can remember, 
when I started dermatology, itching all over every time I sat in the clinic. One of my 
correspondents described how, when he was a medical student, he showed his girl friend a flea 
under his new microscope. That night she itched and scratched in bed—unwitnessed, he added 
ruefully. No doubt this phenomenon is important in the pathogenesis of shared delusions. 

There is an overlap with neurotic excoriations, prurigo nodularis, and artefactual disease. 
The gougings and excoriations of the deluded are indeed artefactual, but are conducted with the 
purpose of extracting the ‘parasites, and are not concealed. Neurotic excoriations appear to have 
the function of relieving nervous tension, but a generalized and non-specific kind of tension, not 
one that has been organized into the specific shape of parasites. Two nurses had dermatitis 
artefacta, in addition to their delusions. The patient with prurigo nodularis was convinced that 
worms came out of his skin. 


Management 

According to one correspondent, the management of delusions of parasitosis can be divided into 
two epochs—B.P. and A.P— before pimozide and after pimozide. One dermatologist found that 
none of his patients did well on pimozide, but this experience was exceptional. Sixty-six patients 
had been treated, of whom forty-four responded, sixteen did not, and six were lost to follow-up. 
The response varied from total disappearance of the delusion, to some improvement, and 
included a state in which the delusion persisted, but the patient took no notice of it. A suicidal 
patient responded dramatically, within hours. The dose varied from 2 to 12 mg/day; beyond 
that, side-effects limited its use, as indeed they did sometimes within that range. Parkinsonism 
was mentioned in three patients (one necessitating admission to hospital), drowsiness in two, 
and weight gain in one. As a rule, relapse occurred on stopping, but control could be 
re-established on starting again. In one patient a remission lasted 2 years and two have shown no 
sign of relapse on stopping. 

Ten dermatologists had found anti-depressive treatment of some benefit. One patient had 
been cured by an anti-depressant given under the guise of a new parasiticide. If the patient is 
depressed, anti-depressive treatment must be used in addition to pimozide. 

One dermatologist asked who was to tell the patient that the parasites were imaginary. It may 
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not be necessary to broach this thorny question, i^ the patient is satisfied that the dermatologist 
believes in the sensations. But statemen-s that ‘there are no parasites,’ ‘the parasites are 
imaginary,’ or ‘it’s all in the mind,” are taken to mear you don't believe in the sensations either. 
You could say you are interested in the sensations out you couldn't find any parasites today. If 
the patient would care to try these pills. whicb have helped other patients with a similar 
problem, you would like to see him again, and g^ inte the matter further. Then you write a 
prescription for pimozide, 4 mg every morning. 

These patients are said to do badly when referrec to psychiatrists. Most dermatologists seem 
to refer as a matter of duty, or perhaps as 2 means of self-preservation, because they often add 
some such remark as ‘does no good, ‘patient would not go,’ or dost to follow-up.’ Several 
admitted they lacked confidence with this type of patient. Most psychiatrists in Britain know 
less about this syndrome than dermatologists do. Referra’ to a psychiatrist is necessary if the 
mental abnormality extends beyond parasites. 

We should not forget to pay attention to the skin, if this is dry, cracked, dermatitic, or 
secondarily infected. Emollients should be used. and the patient weaned from strong 
parasiticidal applications. 


GROUP OUTBREAKS OF IMAGINED PARASITES 


My interest in this subject was arcused by being celled te a light engineering factory, because of 
what was believed to be an outbreak of some kind of parasite that was biting the workers and 
making them itch. The factory area had been sp-ayed twice already, without effect. When I 
arrived I was handed a bottle, said to contain ‘the parasites,’ with the added comment, ‘you can 
see their wings.’ The affected employees had little tc see, and the little each had was ordinary ina 
different way (i.e. one had a scratch mark or two, another a few acne pimples, a patch of 
dermatitis, an ordinary mole, or nothing at all), reducing the impression that there was no 
common cause. On going to the factory floor, I foumd ull the cases were strung along a single 
production line, a distribution that was emphatically not what one would expect from some 
parasite loose in the factory, distributed, for examopie. in the ventilation system. I suspected this 
was a phenomenon of mass hysteria, and the idea was strengthened when the ‘parasites’ turned 
out to be metal filings. The outbreak settled with reassurance, and did not recur. 

I included a request for information about factory or institutional outbreaks in my circular. 

There were seven outbreaks o? imagined parasites: they occurred in a hospital kitchen, a 
cosmetics factory, a zip fastener factory (ccnfined to giris at a single table), the typing pool of a 
steelworks (attributed to low humidity), an operating theatre among technicians and cleaners, a 
hospital laundry (attributed to alarm and cepondency generated by handling items of laundry 
marked with a new Danger Hepatrtis label). and a clock and watch factory affecting the girls on a 
single assembly line. 


“Phantom biters’ 

Mr Edwards, entomologist with Rentokil Ltd., refers to such outbreaks as ‘phantom biters,’ and 
believes there is usually a definite causative agent, though it may be difficult or impossible to 
identify. 

A 2-year investigation of his into ‘phantom biters,’ done in co-operation with a large store, 
had shown that outbreaks follow periods c? high temperature and high humidity, that they are 
commoner in the first half of the week, thatolder sta‘Tareless.at risk than younger, and part-time 
than whole-time, that the legs and feet are the commonest site for lesions, and that biting insects 
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cannot be found. Fragments of carpet fibre are believed to be responsible, but those who notice 
*bites' when sitting or kneeling on the carpeted floor may have suffered statie electricity burns. 
Textile fibres, fragments of glass bre lampshades, or the coverings of wires on telephone 
switchboards, may be responsible :n factories and offices. As regards control, spraying during 
working hours, even if just done with water, is sometimes effective. 

These group outbreaks are usualy brief, and do not involve the grimly held delusions seen in 
individuals suffering from delusiors of parasitosis. This interesting subject has been neglected 
by dermatologists. 


DISCUSSION 


I have given full attention to the infermation entrusted to me by my colleagues, so that I have left 
little time for discussion. Perhaps that does not matter, because the findings of this survey are 
broadly consistent with what has beem recorded in the literature (Perrin, 1895; Giacardy, 1923; 
Myerson, 1924; Wilhelmi, 1935; Exbem, 1938; Wilson & Miller, 1946; Traver, 1951; Wilson, 
1952; Ayres, 1953; Bers & Conrad, 1954; Dewhurst & Todd, 19:6; McAndrews, Jung & 
Derbes, 1956; Tullett, 1965; Schrut & Waldron, 1963; Evans & Merskey, 1972; Bebbington, 
1976; Gould & Gragg, 1976; Britisk Medical Journal, 1977; Edwards, 1977), the only unfamiliar 
feature having been the productior of photographs of the skin in support of the delusion. The 
rather haphazard way in which I have proceeded contrasts strongly with the orderly approach of 
Dr Annika Skott, a Swedish psycaiatrist, who has written the definitive monograph on the 
subject (Skott, 1978), and has surveyed the literature thoroughly. 

Perhaps the two most contentious issues are the aetiology of the delusion, and the validity of 
the term ‘monosymptomatic hypechendriacal psychosis’. Psychiatrists see the content of a 
delusion as a personal matter (like axiream), giving some information about that person. As I see 
it, the delusion is the outcome of certain circumstances affecting a particular individual, and not 
some disease thrust arbitrarily upen him, commanding his obedience. Goltz & Derbes (1977) 
divided the causes of the syndrome :nto post-infestational, due to organic brain disease or to the 
effect of certain infections and drags, occurring with psychoses such as schizophrenia and 
melancholia, connected with ageing, and idiopathic—all of which have been seen in this series. 
One could add psychoneurosis to this list, as Wilson (1952) did. 

Having looked at many patients with this condition, my conclusien, like Dr Skott’s is that 
many factors contribute. The younger the patients, the more clear-cut the aetiology usually is, 
whether it be schizophrenia, or drag addiction, or guilt, or being involved with a parent in a 
shared delusion. The older the patzent, the more obscure the aetiological threads become. Too 
little attention has been paid to the patients’ life situations, and also tc the effects of age on their 
nervous systems and skins. Of course the patients don't help, because they blew up the accounts 
of their ‘parasites’ like some big, braghtly coloured balloon, which they come into your presence 
waving to attract attention, obscuriag other issues that from a medical point of view should have 
priority. 

There are many possible reasons why an old person should feel strange goings-on in the skin. 
One of my correspondents, who wa: once a general practitioner, used to sit and talk to his elderly 
patients, and some of them described seeing strange little men under the bed at night. They 
would never have admitted this tomest doctors, but they trusted him. Such misinformation, 
mediated by the senescent sensor” system, could well be an important factor. Vitamin B,; 
deficiency (Pope, 1970), mulnutration, pellagra (Aleshire, 1954), severe anaemia, multiple 
sclerosis, liver and renal disease ceuld play a part. Arteriosclerosis, with oz without diabetes 
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mellitus, interferes with sensory function. One oz the patients in this series began by having a 
stroke, and the famous lady described by Fauré, Rechfold & Ebt:nger (1957), in whose ear 
lived le grand capricorne, was hypertersive, and s--okes parallelled the step-like progression of 
her parasitosis. 

We all know, if we pause to consider. that we oñen feel itchings or prickings in our skin, but 
these feelings are normally suppressed, so that they occupy us only momentarily and we don't 
really pay attention to them. It is likely that the skias of old people, which are often dry and flaky, 
itch and prickle even more; in fact this idea lies t hind our belief in a senile type of pruritus. 

But even so, why should sensations be transfo-ned into a belief in parasites? As one of my 
correspondents points out ‘you cannot have delus ons about something you have never heard 
about, but you can have delusions about non-exi «ent things that you have heard about.’ The 
sensations need some framework of knowledge a which te expand, before the fairy tale of 
parasitosis can be told. Surely the fact that one patent had worked ir parasitology, and another, 
who thought worms were coming out of his skin, worked on a maggot farm, is important? But 
why should other people, who have never had suckoccupational exposure, dream up the idea of 
parasites? A real infestation is a possib:e trigger. Hopkinson (1970) saw a schizophrenic patient 
develop delusions of infestation as an episode of her mental illness, after an attack of real scabies. 

At one time lice may have been called ‘the pearls of God’, and tae saintliness of Thomas à 
Beckett demonstrated by the great number of Ixe found on his body after his murder in 
Canterbury cathedral, so that his inner garment ‘bc iled over with them, like water simmering in 
a cauldron' (Busvine, 1976). But these days parasites evoke feelings of repulsion, horror, disgust 
and disgrace. In this series feelings of defilement and guilt following sexual indiscretions have 
been important in some patients. But we cannot realy suppose that this mechanism explains the 
sudden increase in incidence that occurs from the +s to the 70s. I believe one factor could be the 
fear of death. When we are young, life spreads n front of us towards an infinitely distant 
horizon, but as we age, the knowledge that we have z0 diecomes to live with us. Men and women 
meet this universal threat in different ways, according to their various personalities and beliefs. 
But, for all thinking people, this is a time to ook back at what has been, to relive past 
experiences, to stir vain regrets for what might have been, and sometimes to raise a spectre of 
guilt, and a foreboding of wrath to come. With such thoughts in the mind, could not a lonely, 
elderly person interpret what she feels as parasitzs feeding on her corrupt flesh, a prelude to 
death and judgment? Was it a coincidence that a resired school teacher, who had been helping to 
tidy a cemetery, should start to feel werms comizg out of his skin? But I am aware that such 
apocalyptic thoughts are out of fashion, and it mz? be more simply that the old soul, beset by 
strange feelings in the skin, fears she is going mad, and so her mind invents a physical 
explanation— parasites. Hence her insistence on t-eir reality, the detailed description of them, 
the actual specimens, the demonstration that they actually do move, end her refusal to go and see 
the doctor appropriate to mad people. 

The doctrine of monosymptomatic hypochondr acal psychosis anc the use of pimozide can be 
considered together, for the great point mace by Munro (1978), whois a chief proponent of this 
syndrome, is that patients suffering from it can be =xpected to respond to pimozide. The theory 
of this doctrine is that the psychotic elemen: is limiced to ene facet of the patient's life, whether it 
be the presence of imagined parasites in the skin, t» allegedly abnormal shape of his face, or the 
foul smell that he believes exudes from bim. Beyorx: this he or she is normal, or at any rate within 
the bounds of acceptable eccentricity. Certainly there is considerable support for this idea 
among some of the patients in this series, but it remains to be seen whether the concept of such 
an isolated delusion will stand up to the test e` broadening psychiatric experience. That 
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pimozide is helpful in some patients with delusions of parasitosis, there can be not doubt, both 
from the results of this series, and what has been reported in the literature by Munro (1978) and 
by Reilly, Jopling & Beard (1978), by Hamann & Avnstorp (1982), who conducted a convincing 
double-blind crossover trial, and by Hamann (1982) who documented a dramatic cure of 
onychotillomania. Pimozide is a great advance and also, perhaps, a pointer to some chemical 
mediator being involved. 

Finally, I would like to hand on to you a discovery made by Miss Teresa Matthews, a medical 
secretary. She found, in Aubrey’s Brief Lives, the biography of one James Harrington 
1611-1677) (Fig. 6) who was imprisoned in the Tower of London in 1660, for having tried to 
change the Constitution. His life had been wracked by frustrations. A republican at heart, he 
had been personal attendant to Charles I, had liked him, and had been with him on the scaffold. 
On the other hand, the publication of his book Oreana, which set out his political beliefs, had 





FIGURE 6, James Harrington 1611—1677. Courtesy of the National Portrait Gallery, London 
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been delayed by Cromwell until 1656, and when it did appear, it caused a furore. His 
imprisonment, said Aubrey, brought on h:s madness, ‘which was net of a raging kind, for he 
could talk rationally, and was excellent company; out ke*began to imagine that his sweat turned 
to flies, and sometimes to bees and other insects. He bad a «evolving summer house, lined with 
cloth, built in his garden, so that it couid be turnec towarcs the sun. The warmth would draw 
flies out of the cloth, and then he would cry: “Dor‘t you see that these flies come from me?” It 
was the strangest madness that ever I found in agone. 
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Generalized racemose livedo and neurological lesions 


Sir, We were interested to read the report from Dr Thomas and his colleagues on livedo reticularis and 
neurological lesions (British Journal of Dermatology 1982, x06, 711). 

Our experience is that neurological disease is not infrequent in idiopathic livedo but the classification of 
livedo seems inadequate. Ehrmann (1907) distinguished livedo reticularis from livedo racemosa. 
Racemose livedo is characterized by a tendril-like bluish pattern reminiscent of forked lightning whereas 
livedo reticularis presents a fine net-like pattern. This separation seems to be important, since 
cerebro-vascular disturbances appear almost exclusively in generalized racemose livedo (GRL). 

In a review of the literature we found details of thirty-three patients suffering from GRL of whom 
twenty-four (73°) had neurological lesions (Lubach & Stamm, 1981). In other forms of livedo, 
cerebro-vascular disturbances occurred very rarely. 

In the last 4 years we have observed nineteen patients with GRL (fifteen women, four men) of whom 
fourteen (74% ) had a neurological disorder. In twelve of these, cerebral infarction could be established and 
several patients had multiple cerebral infarctions. Encephalo-arteriographic examination showed 
constriction of the peripheral cerebral vessels. Scanning tomography enabled us to see diffuse atrophy of 
the cortex in addition to brain defects (Lubach & Stamm, 1982). 

Skin biopsies from the livedo area showed endotheliosis of the arterioles in the deep dermis and 
occasionally thrombosis of the same vessels. Many patients showed no change in their vessels. In one 
patient we found endotheliosis of the same kind of arteriole in an iliac crest biopsy. No immunological or 
biochemical abnormalities were detected in our patients. We believe that GRL is a disease of systemic 
vessels similar to thromboangiitis obliterans. It mainly affects fairly young women and it attacks skin and 
cerebral vessels at a very early stage. It is possible that GRL has become more common in recent years and 
we estimate that there are about 1000-1500 patients with GRL in the Federal Republic of Germany. 


Department of Dermatology, D.LuBACH 
(Hautklinik Linden), T.STAMM 
Medizinische Hochschule Hannover, 

Ricklinger Str. 5 (3000) Hannover-91, 

West Germany 
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Squamous carcinoma induced by topical idoxuridine therapy? 


Sir, We should like to report the following case. A 26-year-old white female dentist suffered from an 
especially aggressive, ulcerating lesion occurring centrally on the lower lip. The condition, which 
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developed following sun exposure at high altitude, persisted for 2 weeks aad was clinically diagnosed as 
herpes simplex. On recurrence approximately 2 moribs later Iduridin® ocular ointment (IDU) (1 g 
contains 2 mg idoxuridine) was applied to the lesion 3-4 -imes e day for 4 days, with reportedly good effect. 
However, a small tumour developed at the site of the esion. This was excised and histology showed a 
squamous cell carcinoma (Fig. 1). Re-excision biopsy wes devoid of tumozrtissue. There is no recurrence 
after 6 years. 





FIGURE 1. Microphotograph of vermilion border biopsy. The squamous epahelium shows an area of 


surface hyperparakeratinization and tumour proliferatien te the deep resectioa margin. Arrows indicate 
keratin pearls (H & E, x 8). 


A similar case was reported by Thompson & O'Neill (z975), who found premalignant changes after local 
application of IDU in dimethylsulphoxide (IDMSO)on 2 clinically diagnosed penile herpes simplex lesion 
in a 20-year-old patient. Complete remission was seen zfrer the treatment was discontinued. 

Although extensively used in the therapy of DINA-virus infections | Juel-Jensen & McCallum, 1972) and 
clinically tested without observed adverse eects ( Juel- J zr sen & McCallum, 1974), an increased frequency 
of apparent allergic reactions and the occurrence of premalignant changes (Thomson & O'Neill, 1976) 
after local application of IDU in genital herpes simplex have promp'ed strong warnings against 
widespread dermatological use of the agent withou: further centrolled studies (Løkken, 1975; Green & 
Staal, 1976). 

Both IDU and DMSO have resulted in premalignant changes in cell culra-es (Malinin, 1973; Malinin & 
Perry, 1967), and IDU has been described as potential teratogenic, carcimogenic (Weinstein & Chang, 
1973; Wright, 1973), and radiosensitizing ‘Djordjevic & Szybalski, 1960). DMSO is not incorporated in 
Iduridin* ointment and so a possible effect of this substance is excluced in our case. The possible 
carcinogenicity of herpes simplex virus is another aspect to be considered. At present, however, there is 
little basis to assume such a relationship in the orel region, where lesions are caused by herpes simplex virus 
type I. 

Conclusions as to the carcinogenicity of IDU cannot be drawn based oa only two cases with so many 
factors involved, but we want to emphasize the extreme ; rare occurrence of premalignant and malignant 
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changes in the regions under consideration in such young patients. A lip cancer in a 26-year-old female 
would be an extreme rarity in Norway. 

We wish to repeat the warnings (Lekken, 1975; Green & Staal, 1976) and urge reluctance when 
considering IDU therapy in simple cases of herpes simplex. 


Department of Pathology, Hanna S.KorPANG 
Department of Oral Surgery and EIGIL Aas 
Oral Medicine, 

Dental Faculty, 

University of Oslo, 

Oslo, 

Norway 
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Hair loss following lithium therapy 


Str, I read with great interest the report by Dawber & Mortimer on hair loss during lithium treatment 
(British Journal of Dermatology 1982, 107, 124) since I too had noticed this side-effect in psychiatric 
patients. I had found only two previous cases in the literature (Vacaflor, Lehmann & Ban, 1970; Vacaflor, 
1975). 

One hundred patients attending a lithium clinic were surveyed and followed-up for up to three years. 
Twelve of these patients complained of hair loss. Hypothyroidism was detected in three patients and two 
had regrowth of hair with thyroxine. The only male patient was identified as having loss of scalp hair 
because on reducing lithium he had some regrowth, and r year after stopping lithium he had regrown a full 
head of hair. A female aged 61 who had previously never noticed hair loss developed bald patches and took 
shelter in a wig. Two years after cessation of lithium her hair had regrown. 

Three of the twelve patients complained of loss of body hair. In two this was marked, and one of these 
patients had pre-existing eczema. The third patient is of considerable interest since she had had alopecia 
areata since the age of 5 years. When started on lithium for manic-depressive psychosis at the age of 37she 
developed alopecia totalis and within 2 years the condition had progressed to alopecia universalis, which 
seemed similar to the case mentioned by Vacaflor (1975). The patient had never had total loss of scalp hair 
before, nor any loss of body hair and she and her husband suspected this was due to lithium. Lithium was 
stopped and within months she developed regrowth of hair for the first time in several years. Admittedly 
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this was restricted to vellus hairs on the nostrils and scalp. Scme 3 years after cessation of treatment she had 
sparse regrowth of terminal scalp hair in a few isclated patches. 

In conclusion it can be confirmed tha: hair loss may be noticed after only a few months! lithium 
treatment. There is no reason to suspect excessive dosage as the cause, as in crily one of the twelve cases was 
the serum lithium level found to be above the therapeutic margin, and this was only for a short period. It 
can also be confirmed that withdrawal of lithium usua! v leads to a regrowth of hair. 





Department of Psychological Medicine, ARNOLD ORWIN 
Queen Elizabeth Hospital, 
Birmingham 
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Epidermal nuclear im:-wxunofiuorescence 


Sir, Iwatsuki et al. (British Journal oj Dermatology 1982. Y67,653) reported that the speckled epidermal 
nuclear fluorescence seems to develop as an in vitro phenomenon. This was based on an i» vivo study in 
which RNP antibodies were injected intradermally. The authors did not mention at what distance from the 
point of injection the biopsies were taken. They did not study the diffusion within the overlying epidermis 
of proteins injected under pressure intradermal!y. Therefore, they could not rule out the possibility that 
the binding of RNP antibody observed as early as 1 miz after intradermal injection was due to an in vivo 
diffusion of the serum within the epidermis. A positive reaction was still present 48 h after intradermal 
injection of the RNP antibody. It is pessible tha: a sufficiert ammount of RNP antibody was retained in the 
dermis. This is unlikely, but should be documented. Sines the enly point supporting the authors’ theory is 
the fact that they observed a binding 1 min after injection, such centrols would have been useful. 

The methods used by Iwatsuki ez el. de not represent an advance in this field, and do not add to the 
concept which has been well documented by the studies cf Alarcon- Segovia et al. (1978) on mononuclear 
cells and confirmed by our group on keratinocytes in vireo (Galoppin & Saurat, 1981). 


Clinique de Dermatologie, ].-H.SaunaT 
Hôpital Cantonal Universitaire, 

1211 Geneve 4, 

Switzerland 
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Book Reviews 


Neurofibromatosis (Von Recklinghausen Disease), Genetics, Cell Biology and Biochemistry. 
Edited by V.M.RICCARDI and J.J.MULVIHILL (1981) Advances in Neurology 29, New York: Raven Press. 


Pp. 304. 


This volume comprises a collection of papers presented at a workshop on neurofibromatosis. The initial 
section will be the most interesting to dermatologists, comprising a review of the clinical and pathological 
aspects of the disease and its natural history, with special reference to its neoplastic associations. There 
follow several papers on the biology of the neural crest, which are in my view marred by the absence of any 
real discussion of the obvious question, whether neurofibromatosis is really a disorder of the neural crest or 
not, particularly since some clinical and pathological data suggest that it may not be. Much evidence points 
to the importance of combined genetic and humoral influences in neurofibromatosis; perhaps the most 
convincing clinical clue to this is the tendency for the disorder to be most severe in the offspring of affected 
mothers. The next section of the book is devoted to the various growth techniques that may be helpful in 
future research, monoclonal antibodies for example. The penultimate chapter contains an interesting 
discussion of some genetic aspects, particularly the possible differences between familial and non-familial 
cases. Finally, several authors join in a revealingly inconclusive debate on minimal diagnostic criteria for 
neurofibromatosis, which serves to highlight the many questions that still hang over this disease. 

The intended audience for this volume presumably consists of neurologists and neuro-biologists 
primarily. Nevertheless, it contains a great deal of interest to dermatologists, It provides the most 
up-to-date account available of the biology, pathology and clinical behaviour of neurofibromatosis, and is 
an excellent reference source for those interested in almost any aspect of this intriguing disease. I doubt 
whether many dermatologists will go out and buy a personal copy, but this volume is a must for medical and 
dermatological libraries. 

Davin J. ATHERTON 


Orale Photochemotherapie. By F. GscHNAIT. (1982) German text. Vienna: Springer-Verlang. Pp. 184. 
Price Austrian S 620, $39.10. 


This slim volume of some 180 pages is a valuable manual on PUVA therapy. The author was very early in 
the field, and the PUVA methods of treatment are now well known. The nature of UVA and UVB is 
discussed and the indications for treatment are defined. There are chapters on the use of PUVA in various 
forms of psoriasis, and the pros and cons of PUVA versus conventional therapy in various forms of the 
disease are fully dealt with. There are authorative accounts of PUVA therapy in polymorphic light 
dermatoses, mycosis fungoides, lichen planus, atopic eczema and vitiligo. 

A most interesting chapter on side-effects of PUVA considers the association with tumours, cataracts 
and liver damage. The use of PUVA in combination with other treatments is discussed, particularly in 
association with retinoids. 

The organisation of PUVA facilities within a hospital is also described. With every new treatment there 
are problems, and PUVA is no exception. Every clinician who gives PUVA or requests PUVA treatment 
for a patient will find this volume of great value in the everyday management of such patients. It is a timely, 
and most valuable guide, based on experience. 

MAURICE GARRETTS 


British Journal of Dermatology (1983) 108, 506. 


News and Notices 


Honorary Fellowship of the Reyal Society of Medicine 


Dr Marion B.Sulzberger was recently made an Hoacrery Fellow of the Royal Society of Medicine 
(London). Dr Sulzberger is Professor Emeritus of Dermatology at New York University and at the 
University of California, San Francisco. He is the firs fcreign dermatologist to receive this distinction, 
which is limited to one hundred members who have distinguished themselves in medicine and related 
sciences. 


Raymond Horton Smith Prize 1982 


Dr Richard Rycroft has been awarded the Raymond Horton Smith Prize of the University of Cambridge 
for the best MD Thesis of 1982, entitled ‘Soluble oil as a maior cause of occupational dermatitis’. 


British Society for Investigative Dermatology, Nettingham, October 1983 


The Annual Meeting of the British Society for Invest;gatve Dermatology (formerly known as the 
Investigative Group of the British Associatior o? Dermatelegists) will take place in the University of 
Nottingham on 30 September-1 October 1983. The pregramme vill include sessions for both oral and 
poster communications. Abstracts should be submitted or the new official form and must be received by 
Dr R.A.J.Eady by 17 June 1983. For further informacion and abstract forms please write to: Dr 
R.A J.Eady, Chairman, B.S.I.D., Institute of Dermatology, Homerton Greve, London E9 6BX. 


Gold Medai for Allerzy Research 1983 


The Foundation for Allergy Research in Eurcpe (F.A RE.) bestows a Geld Medal every 3 years for 
scientific work of practical clinical relevance in the fielc cf allergy research. The next Gold Medal will be 
awarded during the XIIth Congress of the European Academy of Allergology and Clinical Immunology in 
Rome, September 25-30, 1983. This occasion will be combined with a guest lecture by the prize winner. 

The topic chosen by the F.A.R.E. for the Gold Medal 1983 is ‘Importance of Immunecomplexes in 
Clinical Allergy’. Participation is open to young sciencists working in Europe, independent of their 
nationality or their type of work. Unpublished cz recently published papers about the chosen topic may be 
submitted provided that they have not been submitted elsewhere for a prize or similar award. 

Applications together with a curriculum vitez and bs: ef publications should be in the hands of the 
secretary of the F.A.R.E., Prof. B.Wüthrich, Allergestation, Dermatologische Universitatsklinik, 
Gloriastrasse 31, CH-8091 Zürich, Switzerland, before : May 1983. The council of the Feundation can 
choose the prize winner from among the candidates, but can aiso award the Gold Medal to a scientist for 
his/her scientific work in general if none of the papers preserted are found worthy of the Gold Medal. 
Encouragement of young scientists has obvious priority. 
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SUMMARY 


Hairless albino mice have been treated with topically applied 8-methoxypsoralen and 
5-methoxypsoralen at two concentrations and exposed to solar simulated radiation. Both these 
compounds significantly increased the incidence of cutaneous tumours when compared with 
controls irradiated after treatment with vehicle. This effect was related to psoralen concentra- 
tion and at the two concentrations investigated there was no significant difference between the 
compounds. 


The psoralens are natural compounds which photoreact with DNA in the presence of UV-A 
radiation (315-400 nm). At the molecular level two types of DNA photoproduct have been 
reported—single strand adducts and interstrand crosslinks (Cole, 1970, 1971). Some psoralens, 
e.g. 8-methoxypsoralen (8- MOP) and s-methoxypsoralen (s-MOP), are capable of both types 
of reaction with DNA and are termed bi-functional but others, e.g. angelicin, form single strand 
adducts only and are called mono-functional. These reactions with DNA are the basis of a wide 
range of photobiological effects which include inhibition of DNA synthesis, mutagenesis and 
photocarcinogenesis (Scott, Pathak & Mohn, 1976). The precise roles of the different types of 
DNA-psoralen photoproduct are not known but the DNA crosslink is probably the more 
deleterious to the cell (Ben-Hur & Elkind, 1973; Coppey, Averbeck & Moreno, 1979; Babudri et 
al., 1981). 

Although psoralens photoreact with proteins (Yoshikama et al., 1979) and also, when excited 
with UV-A radiation, produce singlet oxygen (De Mol, Beijersbergen van Henegouwen & van 
Beele, 1981), the significance of these reactions remains uncertain. 

Psoralens (8-MOP) and UV-A radiation (PUVA) are now routinely used in the treatment of 
psoriasis (Parrish et al., 1974). Ideally, a photochemotherapeutic agent should be clinically 
effective and without any long-term hazards, but the development of skin tumours in some 
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PUVA-treated patients has prompzed concern abour tae long-term safety of this treatment 
(Stern et al., 1979). 

Hónigsmann et al. (1979) have suggested the use of 5-MOP as an alternative to 8-MOP 
because the clinical efficacy of the former is associated with fewer side-effects, e.g. less skin 
erythema and oedema and less nausea wren taken orally. However, 5-MOP has also attracted 
controversy as the active melanogenic ingrediea: of the bergamot (Citrus bergamia) oil that is 
added to several popular sunscreen preparations ( Ashwood-Smith er al., 1980). 

8-MOP has long been established as a potert photocarcinogen when topically applied on 
rodent skin (Urbach, 1959; Forbes. Davies & Urbach, 1976), though not when given orally 
(Pathak er al., 1959; Urbach, 1959), sut there isonlv one published study on the photocarcino- 
genicity of 5-MOP (Zajdela & Bisagni, 1981). 

Data on the relative photocarcinogenicity of pscraiens with possible clinical and cosmetic uses 
are of obvious interest and value, even if related only to rodents and not directly to humans. In 
this paper we present data whick compare the pbctotumcrigenicity of 8-MOP and 5-MOP. We 
have used solar simulated radiation (SSR) and have taken particular care about radiometry. 


MATERIALS AXD METHODS 


Animals 

These were albino hairless muce, an cutbrec strain ong established at the Institute of 
Dermatology, London. Each experimental batch comprised twenty males and twenty females 
which were kept in groups of five. Each mouse was identified with a small Indian ink tattoo at the 
base of its tail. At the start of each experiment, the mice were 8-10 weeks old. During the course 
of the experiments, animals were weighed once a week as & monitor of general health. Water and 
food (Dixon & Sons, FFG(M) were allowed aa “bitin. 


Test substances 

Crystalline 5s-MOP and 8-MO? were rrovided by Laboratoires Goupil, France. Psoralen 
solutions were made up at o:03^.. and o-or, (w/vi ina vebicle of BP grade arachis oil (Hopkin & 
Williams) and isopropyl myristate 70:30 v/v. (T>e addition of the latter increased the solubility 
of s-MOP). 5-MOP and 8-MOP showed the 2xpectec absorption spectroscopy and TLC 
characteristics and were found to be stabile in the vehicle used. 


Radiation source 

This was a vertically mounted water-cooled 6 kW xenon arc’ Wotan XBF 6000W /1) operated at 
5o amp. The arc was at the centre of a lantern-lik filter holder which was at a radial distance of 
0:3 m to the arc, The filters (14: 5cm « 11 cm) were 2 mm thick Schott’s glass WG320 (formerly 
called WGs). The resulting emission spectrum. comprised ultraviolet, visible and infrared 
radiation. The UVR component, simulat:ng solr radiation, is shown in Fig. 1. 


Radiometry 

Full details are described by Young et ai. (1982. En summary, four methods were used: (a) 
indirect spectroradiometry, (b) aa International Light EL 442A phototherapy radiometer, (c) an 
integrating UV-A radiation dosimeter, and (d) pocfysulphone film actinometry (Davis, Deane & 
Diffey, 1976). The estimated dady dose of ultraviolet radiation was about 1:7 J cm ^? of which 
about 40 m] cm ^? was UV-B radiation. This exposure dose was determined empirically with 
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FIGURE 1. Emission spectrum of solar simulated radiation. 


psoralens at the highest concentration (0-03%,) as being about half the SSR dose required to 
produce an acute reaction. Daily exposure times were about 50 min. 


Experimental procedure 

After their flanks had been painted with the appropriate test substance, the mice were placed 
into cages, each with twelve individual compartments. The cages were hung from a 
circumferentially arranged scaffolding of 1-5 m radius to the arc, Animals could rotate during 
the exposure, but the dimensions of the individual units ensured that one or other flank faced the 
lamp. The irradiation was started approximately 30 min after skin painting. Five weekday 
exposures were given throughout the course of the experiments. 


Tumour assessment 

Animals were examined weekly for tumours, the longest diameters of which were measured and 
the location mapped on special charts. Tumours less than 1 mm in diameter were noted but not 
included in the tumour count. Tumours that had regressed or had been bitten off were still 
counted as tumours as long as they had previously attained a diameter of at least 1 mm. During 
the course of the experiments there was no evidence of tumour regression. Fig. 2 shows a mouse 
with several skin tumours. This animal was treated for 34 weeks with 5-MOP (0-03°%;) and 
SSR. At any one week, the number of tumours on different mice in the same treatment group 
varied widely. 


Statistical analysis of data 
Data analysis was done using two methods: 

1) For graphic presentation of data, life tables were constructed using the actuarial 
(Kaplan-Meier) method recommended by Peto er al. (1980). 

2) For the statistical comparisons between treatment groups, composite contingency table 
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FIGURE 2. Posterior night flar& of mouse showing tumours. 


methods were used as described by Peto ei al. 11980). These methods have the advantage of 
being sensitive, relatively simple to use and meccei-free 

When more than two groups were being corrza:ed. P-values were based on a one-tailed test 
for positive trend with respect to psoralen «oncentzation (0*",, oor% and 0:03°%%), as 
recommended by Peto et al. (1980). When only two groups were being compared (e.g. 5-MOP 
vs. 8- MOD), two-tailed P-values were used. 


Tumour histology 

When 100°, of animals treated with 8-MOP am ;-MOP at 0:03", had developed tumours, a 
random sample (computer generated) of seven s--ix of -hese tumours was taken for standard 
histology. Sections from paraffin blocks were stained with haematoxylin and eosin and 
examined with a light microscope. Similarly, sixteen tumours were taken from the 0-01, 
8-MOP group when tumour incidence had re: hed 100°.. A further nineteen tumours were 
taken from this group 12 weeks later, during which time the animals had no experimental 
treatments. Tumours were not classified as carc oma: unless the panniculus carnosus had been 
invaded. The group of tumours classified as ‘boceerline’ did not invade this muscle but showed 
marked atypicality of individual keratinocytes mc,or frequent mitotic figures. 


RESL_TS 

Animals treated with SSR 

Figs 3 and 4 show the results with two diffrent comcentrations of 8-MOP and 5-MOP 
respectively. Both psoralen compounds marked ~ imcreased the onset rates of tumours, since for 
both a statistical test of the data (displayed in Fiz 2 and 4) revealed a highly significant positive 
trend with respect to increased psoralen concentaton ‘one-tailed P < 0-01). At 0-03% the onset 
ratio, viz. (observed number of animals with tumours}/(expected number of animals with 
tumours), was higher with 8-MOP. However, tae difference in photocarcinogenic potential of 
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FIGURE 4. Life-tables of mice treated with 5-MOP and SSR. 


the two compounds was not statistically significant (one-tailed P > 0:05). Details of this analysis 
are shown in Table I. 

Fig. 5 compares the effects of SSR alone with those of vehicle plus SSR. Treatment with base 
significantly increased cancer incidence over the whole period of the experiment (2-tailed 
P « o'o1). For this reason, it is appropriate to compare the psoralen-treated animals only with 
the vehicle-treated controls. 


Control studies without SSR 
Results are compared at 26 weeks as this was the minimum period of all experiments. In the 
limiting experiment arachis oil only was used. 

Animals that had no treatment other than being put in cages every day had a 0-95 probability 
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TABLE i. Phosocarciaogenic poteasie] of 8-MOP and «-MOP. 
Combined data analysis of compars.on of 8- Z1OP plus SSR with 
5-MOP plus SSK a: two psorale: cose levels. Treatments are 
equivalent because Xy (F34 s.d. $ i«Effers oniy randomly from 
zero (two-tailed P ^ c-os:. as expected E “nul” hypothesis is valid 
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FIGURE 5. Life-tabées of mice created wiih SSR alone and SSE plus vehicle. 


(actuarially adjusted) of remaining tumourless = 25 weeks. When treated with vehicle (arachis 
oil and isopropyl myristate) before being caged the corresponding probability was 0:97. These 
numbers clearly do not differ significantly. One group of ammals was treated with 100%, arachis 
oil only and then caged. At 26 weeks the probability (actuarially adjusted) of remaining 
tumourless was 0°85, but ever this was not statisticaily significantly different (two-tailed 
P > 0:05) from the other two control groups described above. 

At 26 weeks the corresponding probabilities im ani-rad ated animals treated with both vehicle 
(arachis oil and iospropyl myristate) end psoralezsa: 0:03". were 0:84 for 8-MOP and 0:85 for 
5-MOP. There was no significant difference becween these two groups or between these two 
groups and any of the above three groups (two-tailed P > 0:05). 

Table 2 provides an ancillary analysis of the mzaa namber of tumours per surviving mouse at 
26 weeks for all the groups describec above. It :s apparent that treatment with psoralens plus 
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SSR increases tumour numbers as compared with controls but it must be remembered that such 
means may be unreliable, as some of them are strongly dependent on a few individual animals 
that developed very large numbers of tumours. 

Table 3 shows the result of the histological analysis of all the lesions in the psoralen 
experiments that were sectioned. It can be seen that with both compounds most of the tumours 
were squamous cell papillomas, as indeed were most of the tumours among the controls. 


TABLE 2. The mean number of tumours per surviving mouse at 26 weeks 
—————— À——MÀÀÀ— M—MÀ € 


Total no. of tumours 








Group no. of surviving mice Mean no. tumours/mouse 
No treatment 2/40 oos 
Vehicle alone 1/31 0:03 
Arachis oil alone 8/39 o2 
SSR alone 18/33 Os 
Vehicle plus SSR 14/39 o4 
8-MOP (o:03",) alone 6/26 02 
5-MOP (0-03%,,) alone 5/31 02 
8-MOP (0-03",,}+ SSR 372/38 9:8 
5-MOP (0-03°,,) + SSR 179/31 58 
8-MOP (o-or",,) + SSR 69/36 rg 
5-MOP (0-01?) + SSR 84/34 25 


——————— MÀ 


SSR = Solar simulated radiation. 


TABLE 3. Histological analysis of lesions 
——————MMMMÀ—MMÀ—MMÀ—MÀMÀÀ—À— MÀ 


Psoralen 
(0:03",)-- SSR 8-MOP (001%) + SSR 





End of 12 weeks post- 
8-MOP  s-MOP irradiation irradiation 





Squamous papilloma 84", 83", 815, 74% 
Borderline 3^5 8°, oO", Lu 
Invasive squamous carcinoma 395 ots I8?, 21%, 
Not tumour 119, 10", Os o? 


DISCUSSION 


These results confirm and extend earlier studies on the phototumorigenesis by psoralens in 
laboratory animals. The present study appears to be the first of its kind to examine the effect of 
psoralen dose. 


Control experiments 
Several different types of control experiments were run. The prevalence of spontaneous skin 
tumours in unirradiated animals was low, and among them no clear effects were evident with 
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vehicle alone or with vehicle pius psoralen. This suggest: that the effects of the psoralens are 
strictly phototumorigenic. 

Furthermore, up to about 26 weeks. there was nc apparent difference between the results of 
treatment with SSR alone and treatment with topical applied vehicle plus SSR. However, over 
the whole period of the experiment of about 45 weeks, treatment with vehicle alone significantly 
enhanced the tumorigenicity of SSE. The reasons Sor this slightly surprising result are not 
known and replication would be desirable. It is possible that (a) the vehicle merely alters UV-B 
radiation transmittance, or that (b) the vehicle itscÉ :sanilGlv tumorigenic or phototumorigenic, 
or (c) that a stress factor may be involved with the application cf the vehicle ‘Riley, 1981). 


Phototumorigenic potential of the test agents 
With SSR, both 8-MOP and 5-MOP show a highly sigrificant dose-response effect, but they are 
not significantly different from each other in the: psctotumorigenic potential. 

The comparable efficacy of these two compour:zs in this study is not surprising in view of the 
similarity of their molecular structures and photochemical and photo-biological properties. 
This quantitative similarity suggests that under identical conditions of use (and assuming 
similar metabolism of both compounds) they would have similar phetotumorigenic potential in 
man. 


Differences between this and other stuctes 

In a similar comparative study in which the ears of haired mice were exposed to 365 nm 
radiation, Zajdela & Bisagni (1981) reported bot: compounds to be phototumorigenic but with 
very much longer latent periods ard tumour development times than shown here. These 
dissimilarities are probably related to cifferences:n experimental protocol, viz., to differences in 
anatomical site, mouse strain and spectral outpm: 5! irradiation sources (Grube, Ley & Fry, 
1977). The French workers used acetone as a vehicle for the psoralens instead of arachis 
oiliisopropyl myristate. Although the concentration d tepical psoralens applied by Zajdela & 
Bisagni (1981), viz. 0:025", was similar to ours. peretration into the skin may be different as 
epidermal penetration of psoralens seems to be strong.) influenced dy vehicle (Kammerau et al., 
1976). Furthermore, with acetone, which is very volatile, psoralen recrystallization was 
observed on the stratum corneum (Zajdela & Bisaa, 1981). The arachis oil/isopropyl myristate 
mixture which visibly persists on the skin for abor helf an hour may allow better penetration of 
psoralens. In dosimetric terms the daily UVR exposure given by Zajdela & Bisagni (1981) was 
also similar to ours, but probably lower in terms of bsological reactivity. This may be related to 
the relatively poor ability of 36s nm radiation to mdacesDNÀ cross iaks (Fujita, Sano & Suzuki, 
1979) and other biological endpoints, as compg-2c with the waveband 320-335 nm which is 
particularly potent for many psoralen photobiclogical effects (see Young & Magnus, 1981). 
However, the action spectrum for psoralen pho:otumornigenesis remains unknown. Another 
difference between our studies and those of Zajcela & Bisagni (1981) was that the latter found 
8-MOP a more potent photocarcinogen than 5-MOP. The reason fcr this difference is not clear 
but it may also be related to psoralen cecrystallizetion on the skin surface and/or differences in 
the solubility of 5-MOP and 8- MOP (the former is much less soluble in organic, aqueous and 
lipid solvents). 

Among irradiated mice receiving 0-03”,, 8-MOP cr 5- MOP, tumours taken for microscopic 
examination at 31 weeks, i.e. when rco", of anketas had tumours, were mostly squamous cell 
papillomas. A similar pattern was observed whem tumours were taken at the end of irradiation 
(at 36 weeks) or at 12 weeks thereafter in the @ 9:',, 8S- MOP experiment. In contrast, other 
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workers including Zajdela & Bisagni (1981) and Forbes et al. (1976) have reported a high 
percentage of squamous cell carcinomas. The small proportion of invasive tumours observed in 
this study may be due to: (1) the relatively short time-course of the present experiments for, in 
purely chemical carcinogenesis studies carcinomas may develop after some time from a benign 
lesion; (2) the strain of animals; (3) the anatomical site; or (4) some unknown effect when an oily 
vehicle is used. 


Possible mechanisms of psoralen photocarcinogenesis 

Reactions with DNA. UV-A radiation causes covalent bonding between psoralens and DNA. 
Crosslinks and two types of mono-adduct may be formed, viz. 3,4 and 4’,5’ mono-adducts. The 
biological significance of these reactions is not fully understood. Both mono-adducts and 
crosslinks are mutagenic (Bridges, Mottershead & Knowles, 1979; Scott & Maley, 1981) but it 
seems likely that the crosslink is the more lethal lesion (Ben-Hur & Elkind, 1973; Seki, Nozo & 
Kondo, 1978; Babuduri et al., 1981). Bi-functional psoralens induce sunburn cells (cell 
shrinkage necrosis) in mouse epidermis more readily than do mono-functional psoralens 
(Young & Magnus, 1982). 

There are no definitive data on the roles of the different DNA lesions in psoralen 
photocarcinogenesis. An investigation by Grube er al. (1977) indicated no clear relationship 
between DNA crosslinking and tumorigenesis in the hairless mouse. Psoralen (bi-functional) is 
more effective than angelicin (mono-functional) at inducing micronuclei in mammalian cells in 
vitro (Ashwood-Smith et al., 1977), suggesting that crosslinks may be more effective than 
mono-adducts at inducing large-scale changes in the genome that Cairns (1981) has suggested 
may be particularly carcinogenic. The mono-functional 3-carbethoxypsoralen has been 
reported as being non-photocarcinogenic in the mouse (Dubertret et al., 1979) but this 
compound is very photolabile and so may not be suitable for assessing the role of mono-adducts 
in photocarcinogenesis. In contrast, another mono-functional compound, 4,5' dimethylangeli- 
cin (Bordin et al., 1979) is highly photocarcinogenic (M. Pathak, personal communication). 
Quantitative aspects, as well as qualitative ones, may also be important, viz. the number of 
different types of unrepaired lesions per 1000 nucleotides. Even with the carcinogenic 
bi-functional psoralens most of the DNA lesions in vitro are mono-adducts of which only the 
less common 4^,5' type can be converted into crosslinks (Dall Acqua et al., 1979a,b). 

Normal human fibroblasts readily repair thymine dimers induced by UV-C radiation but 
where this repair is defective, as in patients with xeroderma pigmentosum (XP), the 
consequence is a very high prevalence of UVR-related skin cancers (Cleaver, 1969). In vitro 
fibroblasts from XP patients are unable to repair psoralen damage compared with normal 
fibroblasts (Baden et al., 1972; Kaye, Smith & Hanawalt, 1980), and XP patients given psoralen 
therapeutically in an attempt to induce a prophylactic skin tan, seemed to develop skin tumours 
more quickly (Reed, 1976). This suggests that a lack of repair of psoralen damage to DNA may 
have been critical. In normal cells, crosslinks are less readily repaired than mono-adducts (Kaye 
et al., 1980). 

The molecular basis of psoralen photocarcinogenesis remains unestablished. If the crosslink 
is more likely to lead to individual cell death, e.g. a sunburn cell, than the mono-adduct, the 
former lesion may be of less consequence to the organism. On the other hand, if the crosslink is 
inadequately repaired, but none the less permits cell survival, this lesion may be the more 
serious. ene 

‘There appears to be a positive linear correlation between lifespan an the efficac of excision 
repair of 254 nm-induced DNA damage in fibroblasts of seven maf ma]ian 'spécies. (Hart & 
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Setlow, 1974). Thus, human, elephant and cow fibroblasts are relatively efficient at excision 
repair compared with mouse and hamster cells which heve a repair capacity about ten times 
lower. Comprehensive comparative studizs of ps: ralerzrepair in different species have yet to be 
done. The ratio of superoxide dismutase activity tc metabolic rate is also positively correlated 
with lifespan (Tolmasoff, Ono & Cutier, 1989). Toese cata suggest that short-lived species may 
be more sensitive to environmental radiation haza-ds and therefore quantitative extrapolation of 
photocarcinogenicity studies in rodents to man is net reliable (Petc, 1979). A further difference 
in albino animals is their inability to develep the s#in.melarin which in man might be expected to 
afford at least some protection against further U V -B rad:ation assault. 

A role for the immune process. Kripke (1980) has reviewed the increasing evidence for the role 
of immunological factors in skin cance: induced bw UV-B radiatior. These include alteration of 
the antigen presenting function of Langerhans cells and the activation of suppressor T 
lymphocytes. 

PUVA treatment has been reported to have oh local and systemic immunosuppressive 
effects in man and in experimental animak (Strawss.zz al., 1980; Bridges et al., 1981; Morison et 
al. 1981), and psoriatics taking PUVA therapy show a rearzed decline of Langerhans cell counts 
(Friedmann, 1981). Examination of the psoriatic fellow-ap data of Stern et al. (1979) has led 
Bridges & Strauss (1980) to postulate that PUVA may act asa ‘pseudo’ promoting agent of skin 
cancer by depressing possible immunological :u-vedlaace mechanisms and thus allowing 
lesions initiated by other agents, e.g. X-rays, to `e expressed. 

Some support is lent to this theory by data fram Kinder e7 al. (1979) who reported a striking 
increase of squamous skin cancer in immunoscppressed, sun-exposed, Australian patients. 
Furthermore, both 5-MOP and 8- MOP induce canizhime decarboxylase, in mouse skin exposed 
to UV-A radiation (Lowe et al., 1932), which may be related to skin tumour promotion 
(O’Brien, 1976). 
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SUMMARY 


Topical psoralen plus UV-A irradiation (topical PUVA) was re-evaluated with regard to the 
timing of UV-A exposure. Symmetrical lesions of fifteen patients with psoriasis were treated 
with topical PUVA. One side was exposed to UV-A 2 h after topical application of 1% 
8-methoxypsoralen (2-h interval therapy), while the other side was exposed to the same dose of 
UV-A within 5 min of the topical application (non-interval therapy). Both regimens were 
effective. The non-interval therapy was preferred in one case, the 2-hour interval was preferred 
in three cases, and there was no clear difference in the other eleven cases. There was less 
tendency to burning with the non-interval therapy, and our study suggests that this is a useful 
regimen in the out-patient treatment of psoriasis. 


Oral or topical psoralen compounds plus long-wave ultraviolet radiation (PUVA) have been 
successfully used in the treatment of psoriasis. In the case of oral PUVA, UV-A irradiation is 
appropriately given 2 h after oral ingestion of the psoralen when the plasma level reaches its peak 
(Ljunggren, Carter & Albert, 1980), but the treatment schedule for topical PUVA has not yet 
been standardized. Many clinicians allow 1-2 h to elapse between the topical application of the 
psoralen and UV-A exposure, but our preliminary report has shown that topical 8-methoxy- 
psoralen (8- MOP) followed immediately by UV-A irradiation can also clear psoriatic lesions 
(Danno et al., 1982). We have now performed a controlled trial to evaluate the therapeutic 
applicability of this non-interval regimen. 


METHODS 


Subjects 
Fifteen patients with chronic, stable and extensive psoriasis, 20 to 78 years old (mean age 53:8), 
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were treated with topical PUVA. Thirteen patien: s suffered from plaque psoriasis (mild in four, 
severe in nine) and two patients were erythrodermic 


Psoralen 

A 1^", solution of 8-MOP (Ossoralen* lction; was commercially available from Taisho 
Pharmaceutical Company (Tokyo, Japan). The base of this solution consists of a mixture of 
ethanol, acetone and propylene glycol (7:2:: by volume) 


Light source 

We used a cabinet containing seventy-two fuorescent biacx light tubes (Toshiba FL 20S BLB) 
with aluminium reflectors. The tubes are arranged se as to cover two aspects of the body 
(thirty- six tubes each on the top and at one side). The total energy output of this cabinet was 8:5 
mW /cm? with a distance of 30 cm. Two-minute exposurc gave approximately 1:0 J/cm? 


Determination of minimal phototoxic dose : MPD; 

Before PUVA therapy, an uninvolved crea of the back of each patient was painted with 8- MOP 
and irradiated with various ameunts of UV-A after a 2-h interval and the erythematous 
response was examined 2 days later. The minimal dose producing visible erythema was 
determined as a MPD. 


PUVA treatment 

In each patient symmetrical areas, mainly on the :zunk, were chosen as the treatment sites. One 
side was irradiated with UV-A light 2 h after the pamting with Oxsoralen® lotion (approxima- 
tely 10 uljem?) (2-hour interval therapy), while tlic other site was irradiated as soon as possible 
(within 5 min) after the drug was applied (nom-interval therapy). UV-A dosimetry was 
principally based upon the MPI). Pazients received exposures principally three times a week 
(two times a week in case 12) and dose adjustments were individualized according to the 
patients’ MPD and the response of the psoriatic lesions. Three patients received PUVA therapy 
combined with topical corticosteroid therapy. The latter was applied daily or on alternate days 
(cases 2, 9 and 10). 


Evaluation of therapeutic responses 

Therapeutic responses to PUVA were evaluated as follows: o indicates pre-treatment or no 
response; 1+ diminished scaling; 2+ decreases erythema and infiltration; 3+ minimal 
infiltration; and 4+ complete clearing 


RESULTS 


Details of the treatment data are sammarized in Table 1. The MPD ranged from o: 5 to 2-5 J/cm? 
(mean dose 1:4 J/cm*). Initial exposure doses were between 0:2 and 2:5 J/cm? (mean dose r'o 
J/cm?) (1/2 to 1 MPD) and final exposure doses were between o- 25 and 3:6 J/cm? (mean dose 1:4 
J/cm?). Seven to 26 exposures (mean 16) were tocalled during 3 to 10 weeks (mean 5:5 weeks). 
The cumulative energy doses ranged from 4:5 te 35:2 J/am* (mean dose 16-0 Jicm?). At the 
completion of the treatments, complete clearing (4+) or marked improvement (3--) was 
achieved in many cases with both the non-intervai er the 2-heur interval therapy. Two patients 
(cases 2 and 13) receiving a short terra PUVA treetment gained only partial improvement. 
Comparison of efficacy between the two treatmect regimens revealed that (1) the non-interval 
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therapy was preferred in one case (case 1);(2) the z- hour interval therapy was preferred in three 
cases (cases 2, 3 and 4); and (3) both -egimens were equally effective in the other eleven cases 
cases S to 15). 

In patient 1, erythema and scaling began to dim mish after five exposures with both regimens. 
After nine exposures, the lesions improved with the nor-interval therapy in advance of the 
other. By sixteen exposures the nor-intzrval therapy gave marked improvement (minimal 
infiltration was noted), while erythem and infiltration sti |] remained in the areas treated with 
the 2-hour interval. 

In the second group of patients (cases 2, 3 and = , erythema, scaling and infiltration began to 
diminish after five to six exposures with both treatment regimens. Thereafter, the lesions 
responded more promptly to the 2-heur interval therapy than to the non-interval therapy. In 
cases 3 and 4, complete clearing was finally achieved with the 2-hour interval therapy, while 
psoriatic lesions were resistant to the latter regimen, leaviag visible erythema and infiltration. 

In the last group of the patients (cases 5 te 15} psoriat-c lesions appeared to respond more 
favourably to the 2-hour interval therapy than to t^e other during the first five to ten exposures, 
as was the case in the second group. In thes? patier-ts, however, continuation of the non-interval 
therapy finally gave results as good as in the 2-hour iaterval therapy. Initial clearing or 
appreciable improvement was obtained with either merhed. A representative case (case 12) is 
shown in Fig. 1 (a, b and c). 

With the 2-hour interval, overdose of UV-A occasicnally caused burning after several 
exposures (cases I, 4, 5 and 12), while the same amounts of UV-A without an interval did not 
produce a burn. Some of the patients receiving thc ron-interval therapy complained of irritating 
sensations in the treatment areas (cases, 1, 8. 9 etd ro» bur this side-effect was transient and 
tolerable. Burning was relieved by reducing the UV-A dose and by topical application of 
corticosteroids. The patients receiving suberytismogenic doses throughout the treatment 
period achieved complete clearing or notable improvement without unfavourable side-effects 

cases 2, 6, 7, 8 and 11). In these pazier ts pizmentation fellowing multiple treatments was found 
to be milder. 

After the comparison was completzd, the mejority o the patients continued to receive 
maintenance therapy once a week for up to -0 months with either the non-interval (cases 1 and 8) 
or the 2-hour interval method (other cases). Ne recurreace has so far occurred with either 
method. 





FIGURE 1, Topical photochemotherapy of psoriasis. The Lefi side of the back and buttocks was treated for a 
2-hour interval, while the right side was treated wit the nen-nterval method (case 12). a) Before 
treatment; (b) after 10 exposures. The lesons a»peared respond more favourably to the 2-hour interval 
therapy (left side) than to the other | right side); and(c after 18 exposures. Complete clearing was achieved 
with both methods. 
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DISCUSSION 


The results of our study suggest that the non-interval therapy with topical PUVA is 
therapeutically acceptable in the treatment of psoriasis. The non-interval therapy seems to be of 
advantage both to patients and clinicians because they do not waste time. In other laboratories, 
UV-A exposures have been given as soon as 10 min after topical application of psoralens with 
reported success (Tronnier & Schüle, 1973). Another merit ofthe non-interval therapy was that 
unfavourable side-effects were minimal, and it is easy to treat patients as out-patients. 

Petrozzi, Kaidbey & Kligman (1977) demonstrated that the optimal time interval for 
production of the maximum phototoxic reaction, i.e. visible erythema, was 2 hours. We 
confirmed their observations and found that with no interval UV-A exposure produced minimal 
erythematous reactions (Danno et al., 1982). However, this PUVA regimen was still able to clear 
psoriatic lesions, suggesting that phototoxic reactions may not be relevant to the therapeutic 
response. Kenicer et al. (1981) also reported a satisfactory clinical response to low output PUVA 
(total exposure dose 21:3 J/cm?) in approximately one third of the patients treated. 
Furthermore, low-dose therapy would be less carcinogenic. 

The mode of action of the non-interval therapy is obscure. However, we can offer the 
following speculations. First of all, it has been shown that psoralen compounds penetrate into 
the epidermis rapidly (within 10 min after the painting) in normal human skin (Kammerau et al., 
1976) and, presumably, more rapidly in psoriatic lesions. Therefore, the penetrated drug would 
make photoadducts with DNA molecules even if UV-A light is given as soon as the drug is 
painted, resulting in significant inhibition of epidermal DNA synthesis (Danno et al., 1982). 
Even with suberythemogenic doses of UV-A light DNA synthesis was notably suppressed. 

Secondly, PUVA may act by its effects on the immune system including lymphoid cells 
(Morison, Parrish & Epstein, 1979) and psoriasis leukotactic factors (PLF) (Mizuno, Enami & 
Esaki, 1979). Since PLF are present in the lesional horny layer and psoralens would reach there 
shortly after they are applied, the non-interval therapy is likely to inactivate them to prevent 
accumulation of polymorphonuclear leukocytes to the lesions. Finally, since we used a relatively 
high concentration of 8-MOP, it is possible that sufficient amounts of the drug remained in the 
affected skin from one treatment to the next. 
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SUMMARY 


The effects of trimethylpsoralen and 8-methoxypsoralen on the pigmentary characteristics of 
cultured murine melanoma cells were investigated in the absence of ultraviolet irradiation. 
Stimulation of pigmentation was assayed by gross examination of centrifuged cell pellets, light 
microscopy of cells, electron microscopy, a biochemical determination of cell tyrosinase 
activity, and a chemical determination of cell melanin content. It was found that an adequate 
concentration (1075 M) of trimethylpsoralen for an adequate exposure time stimulated 
pigmentation in the dark, whereas 8-methoxypsoralen in the same experimental setting did not 
stimulate pigmentation. 


For thousands of years naturally occurring psoralens have been used in conjunction with 
sunlight to stimulate repigmentation in vitiligo (Pathak, Kramer & Fitzpatrick, 1974); however, 
even quite recently, im vitro studies of psoralen effects on pigment cells have been relatively 
scarce. Carter et al. (1974) reported the stimulation of tyrosinase activity of Cloudman 
melanoma cells by trimethylpsoralen (TMP) and long wave ultraviolet radiation (UV-A). 
Carter, Pan & Varga (1979) reported stimulation of tyrosinase activity in the same system with 
both TMP and 8-methoxypsoralen (8-MOP) in conjunction with UV-A. No stimulation of 
tyrosinase activity occurred in the absence of UV-A in either of the above studies. 

The purpose of the present study was to determine whether adequate concentrations of 
psoralen over a long enough time would stimulate pigment production in the absence of UV-A 
irradiation. 
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METHODS 


Culture conditions 

A cloned line of B16 murine melanoma cells was kiadly provided bv Takuji Takeuchi, D.S. of 
Tohoku University, Sendai, Japan. Cells were g-own as monolayers in Minimum Essential 
Medium with Earle's Salts and glutamine (Gibco Medium was supplemented with 10%, (v/v) 
fetal bovine serum, 100 u/ml penicillir, 10¢ umni streptomycin, and 2%, (v/v) 1 M Hepes buffer 
(Gibco). 

25 cm? flasks (Costar) containing the above mecium were inoculated on day o with 1 x 10° 
cells. On day 1, medium was replaced with that containing 10^ ——-10^? M concentrations of 
psoralens, and psoralen-containing media were changed on days 5, 9, and 13. On day I4, the 
cells were examined for colour changes. Cells were harvested from the flasks with 0:025? 
trypsin and o:025?, EDTH in Ca** - and M g^ -fræ Hank s balanced salt solution (BSS). Cells 
were counted with a haemocytometer in order to normalize all data from the assays. The cells 
were then centrifuged at 2000 r.p.m. Zor 10 min. The supernatant was decanted and the cells 
were resuspended in Ca** and Mg? -frez Hank’s BSS. These were again centrifuged, the 
supernatant was decanted and the cell pellets were «sorediat — 20 C for no more than 3 days until 
the time of the assay. 

In addition, using the same procedure, cells were grown in flasks for electron microscopic 
studies. The cells were fixed in the flesks et day <4 with glutaraldehyde. They were removed 
from the flask with a small rubber ‘pelicemam’, centrifuged, post-fixed in osmic acid, 
dehydrated, and imbedded in Epon. Thin sections were prepared and stained with uranyl 
acetate and lead citrate. Transmissioa electron shotomicrographs were made using a RCA 
EMU 4C electron microscope. 

It must be emphasized that in all experimenes celis were grown under light-proof conditions. 
Flasks were at all times wrapped in light-proof aluminium foil. During experimental 
manipulations, the only light sources were a sme] incandescent bulb and a bunsen burner. 
UV-A radiation from both of these sources was looked for using an IL 442A UV-A 
phototherapy radiometer. None was cetected from either source. 


Psoralens 

8-methoxypsoralen (MOP) and trimethylpsoraler (T MP) were obtained from Sigma Chemical 
Company. Stock solutions (10 ^ M; in dimethyisulphoxide (DMSO) were prepared and 
glass-filtered for sterility. Ten-foid dilutions of this stock selution were prepared in the medium 
to final concentrations of 10° 7, 10^ and 1977 M. All experiments were performed using these 
concentrations in quadruplicate. Control studies were also performed in quadruplicate at 
various concentrations of DMSO corresponding to the concentrations in the experimental 
flasks (o: 1*,, o'or*;; and 0-001"... 


Tyrosinase activity 

Cell pellets were assayed for tyrosinase activity by the method of Pomerantz (1969) as modified 
by Pawelek (1976). Pellets were treated wità a detergent Triton-X) to lyse the cells. An aliquot 
of lysate was then allowed to react with 3,5 tritiated L-tyresine (New England Nuclear) in the 
presence of 0-005”, L-Dopa in 1 M phosphate buer at pH 6:8. The reaction proceeded for 30 
min at 37 Cat which time 10%, activated charcoal in o-1 M citrate was added to stop the reaction. 
The reaction mixture was then passed through a @xumn of Dowex-5o. Tyrosinase activity was 
assayed by the amount of tritiated weter that wax presen: in the reaction mixture which was 
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FIGURE 1. Transmission electron micrographs of murine melanoma cells. (a) treated with trimethylpsor- 
alen ( x $300). (b) treated with 8-methoxypsoralen ( x 9600). (c) control ( x $300). 
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produced by the release of tritium from the labelled tyrosine catalyzed by the cell tyrosinase. 
This was measured by scintillation counting anc expressed as counts per minute per cell. 


Cell melanin content 

Cell pellets were assayed for melanin content by the method of Whittaker ( 1968) as modified by 
Wrathall et al. (1973). Cell pellets were sub-ected to three serial extractions with S^, 
trichloracetic acid, two serial extrections with cther/ethanol (1:3) and one extraction with 
absolute ether. The air-dried residuz was dissolved im-o-85 M sodium hydroxide and heated for 
10 min at 100°C. After cooling, cptica] density was measured at 400 nm with a Gilford 
spectrophotometer, Model 259. Melanin conteat was expressed as optical density (D) per 
cell. 


RESULTS 


Visual examination of media decanted from flasks after millipore filtration revealed slight but 
appreciable changes. Media from those cells treated with 10° * M concentrations of TMP were 
darker than the media from the coatrol flasks. Viedia from cells treated with MOP did not 
demonstrate a darkening effect. 

Examination of washed cell pellets revealed s anilar results. Those cells treated with 10 M 
TMP showed a brownish darkening that was absent in both the control cells and those cells 
treated with MOP. 

Phase contrast light microscopic examinatics of live cell monolayers revealed increased 
cytoplasmic darkening and granularity in those cells treated with 107? M TMP as compared 
with control cells. As above, those cells treated vith MOP did no: show cytoplasmic changes 
when compared with controls. 
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FIGURE 2. Tyrosinase activity vs. molar concentrator. of 8-methoxypsoraien (MOP) and trimethylpsor- 
alen (TMP). Bars indicate standard deviations. 
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FIGURE 3. Cell melanin content vs. molar concentration of 8-methoxypsoralen (MOP) and trimethylpsor- 
alen (TMP). Bars indicate standard deviations. 
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FIGURE 4. Growth curve of control B16 melanoma cells and cells treated with 10^ M 8-methoxypsoralen 
(MOP) and trimethylpsoralen (TMP). 
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Electron microscopic examinations were perfesmed on cells treated with 107 * M MOP, and 
o-1°, DMSO (as control). Increased numbers ef meianosomes were observed in those cells 
treated with TMP (Fig. 1a) as compared with costrel (Fig. 1c) and MOP-treated cells (Fig. 1b). 

Determination of tyrosinase activity revealed ¿ highly significant elevation of activity in those 
cells treated with 10^ ^ M TMP (Fig. 2), Studem's unpaired t-test, P = 0-0002). Cells treated 
with lower concentrations of TMP were not significantly different from controls. At all 
concentrations of MOP the tyrosinase activity was not significantly different from the controls. 
Comparison of tyrosinase activity between cels treated with MOP and TMP showed a 
significant difference at 10° $ m (P—020002) bet not at 107 € M or IO^! M concentrations 
(P —0:28 and P — 0:19, respectively) 

Determination of cell melanin coatent revealed a higalv significant increase in those cells 
treated with 107^? M TMP (Fig. 3) (Student's t-test. P< o:000ct;. Cells treated with lower 
concentrations of T MP were not significantly Gtferert frem controls. At all concentrations of 
MOP, cell melanin content was not s-gnificantly different from controls. If one compares values 
for melanin content between MOP and T MP vin each concentration, one finds significant 
differences at the high concentration (19° ^ M S OP TMP, P =0-00003) and no significant 
differences at lower concentrations. 

Standard growth curves using contro! cells aad celis treated withi1o 5M MOP and 10^ ^ M 
TMP were run in parallel. The curves were ide~/ical with saturation density at about 1 x 107 1 
cells per flask (Fig. 4). Calculated deubliag tim: ‘cr control cells was 28:2 h, for MOP-treated 
cells it was 26:7 h and for TMP-treazed cells it was 28-2 h. 


DISCUSION 


Stimulation of pigmentation was demonstratec in murine melanoma cells at high concentra- 
tions of TMP in the absence of UV-A. In addition, no stimulation of pigmentation was 
demonstrated with any concentration of MOF :n the absence of UV-A in this experimental 
setting. Previous work (Carter er al., 1974, 1979 showed ao stimulation of pigment formation in 
the absence of UV-A with either TMP or MO ?. but there are several differences between the 
experimental design of Carter and that of the presen: investigation. Carter used a short-term 
assay of 24 and 48 h, while in this study all a.sars were performed at the end of 2 weeks in 
culture. The reason for choosing this -ime is tha this is when observable pigmentation of the cell 
pellet occurred. Kreider er al. (1975) have also -sed a 13-day culture period for B16 melanoma 
cells in their pigmentation studies using theop line as an inducer of differentiation. In their 
studies, there was a decrease in cell turnover as differentiation (manifested by pigment 
production) progressed. In our study, however. mere was no alteration of cell growth by 10°° M 
MOP or TMP (Fig. 4) as evidenced by almost identica! doubling times. In addition, viability 
was always greater than 95%, as determined ow the dre exclusion test after centrifugation. 
Therefore, the pigment production induced by TMP caanot be ascribed to cellular injury or to 
differentiation as a result of decreased cell div-s:on rate 

The concentration of 10^ 5 M psoralens used ixthis mvestigation was within the range of those 
used by Carter et al. (1974, 1979). In one study z concentration of 107 ? M TMP was used while 
in another the highest concentratior. used was 2 = YO- * v, However, in both of these studies, the 
incubation period was again 24-48 hours. In ne: her study was pigment production induced by 
either TMP or MOP. In the presen: stucy, how sver, incabation of the Br6 melanoma cells with 
TMP did show an increase in both tyrosinase 2ctivity and melanin content, concomitant with 
visible pigmentation in the cell pellet at the end »° 2 weeks m culture. The contro! culture did not 
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show these findings nor did the cultures exposed only to MOP, making an artifact due to culture 
conditions unlikely. All cultures were run in parallel with the same media and serum. It is 
interesting that Carter er al. (1979) have also shown a divergence in effect between TMP and 
MOP; the ability to augment tyrosinase production by melanotropin was different for these two 
psoralens in murine melanoma cells exposed to long wave ultraviolet light. 

The mechanism for stimulation of pigmentation by psoralens is unknown. The fact that 
different substitutions on the psoralen molecular nucleus produce agents which have different 
effects on the pigmentary system of cultured cells may eventually provide the answer to this 
question. Carter, Wolff and Schnedl (1974) and Carter et al. (1979) have found that TMP and 
MOP bind differently to the nuclear DNA of melanoma cells. In the presence of UV-A, TMP 
tends to form bifunctional adducts whereas MOP tends to form monofunctional adducts. In 
addition, the differential effect of psoralens on stimulation of pigment production may not 
involve DNA binding at all. Kreider et al. (1975) have shown that theophylline-treated B16 
melanoma cells decrease proliferation and concomitantly differentiate into larger, pigment-pro- 
ducing cells. It is assumed that this sequence of events is mediated through the cyclic nucleotide 
pathway. A G-2 block in the cell cycle could result—an effect operative in psoralen-treated B16 
melanoma cells. Clinically, Parrish & Fitzpatrick (1976) have demonstrated that the combina- 
tion of TMP and UV-A will produce repigmentation with less of an erythema response than the 
combination of MOP and UVA. 

Therefore, we have shown that TMP but not MOP or control media can cause pigment 
production in B16 melanoma cells in the absence of long wave ultraviolet light. However, it is 
necessary to use higher than usual exposure times in order to observe these results. The effect 
might be mediated via DNA binding or non-DNA binding mechanisms, but no determination 
of this was attempted in the present study. One may speculate that under appropriate conditions 
of concentration and time, TMP might cause repigmentation in the clinical setting without the 
use of long wave ultraviolet light. 
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SUMMARY 


The growth of epidermal cells derived from clinically normal skin of psoriatic patients and 
controls has been studied in culture. Growth rates were measured in secondary cultures 
established with s x ro* cells/35 mm plate without feeder layers by determining the plating 
efficiency, and cell yield and surface area of growth at the end of a 14-day culture period. There 
was no significant correlation of plating efficiency, cell yield/colony or surface area/colony with 
the sex or age of the donor in either the normal or psoriatic groups. 

The morphological development of normal and psoriatic epidermal cell cultures was similar. 
Comparisons of plating efficiency, cell yield/colony and surface area/colony for the normal and 
psoriatic groups revealed no significant difference. 


The basis of the epidermal hyperplasia which is a characteristic of psoriasis has been the subject 
of many studies and there is now general agreement that the cellular DNA synthetic activity and 
the mitotic index of cells in the involved epidermis are increased (Duffill, Wright & Shuster, 
1976). Psoriasis appears to have a genetic component and several studies have related this to 
abnormal HLA frequencies (Gunn et al., 1979). 

Although the clinical manifestations appear mainly in the epidermis, the direct cause of the 
hyperplasia remains obscure, as epidermal cell behaviour can be influenced by both dermal and 
systemic factors (Wessels, 1962). Cell culture provides a means of studying epidermal cells in 
isolation from influences which exist im vivo. Chopra & Flaxman (1974) using explants measured 
the cell cycle time for epidermal cells derived from skin of normal subjects and from involved 
skin of psoriatic patients but found no significant difference. Moreover, in [ H]thymidine 
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incorporation studies no difference was seen ir the continuous labelling indices of cells from 
these two sources. 

In contrast, Harper, Rispler & Urbanek (197€ reported that whilst the [*H]thymidine ‘flash’ 
labelling and continuous labelling indices were sam lar for psoriatic epidermal cells grown from 
explants of involved and non-involved skin, th > values were considerably higher than those 
from cultures of normal skin. Recent-y Baden, Katy ius & MacDonald (1981) have examined the 
growth behaviour of normal and psoriatic cel s cultured with human fibroblast and mouse 
fibroblast feeder layers but found no obvious diterences. However, the extent to which cells of 
the feeder layer influence epidermal cell growtk :s unknewn. 

In this study we report the results of experir-erts to measure the growth rate of epidermal 
cells from the uninvolved skin o? pscriatic patiests.and the skin of control subjects, using small 
inocula without feeder layers in erder to examine the poss ‘bility of a genetically controlled effect 
on the growth of isolated epidermal cells derived fom psoriatic patients. 


MATERIALS A--D METHODS 


Cultures of epidermal cells were established frer single 4 mm punch biopsies obtained from 
uninvolved areas of skin from the lower back of severely affected psoriatic patients of both sexes 
whose ages ranged from 19 to 70 years. None cf the patients were on systemic therapy for 
psoriasis and topical therapy was ccnfined to te plaque areas. Skin for control cultures was 
obtained from normal volunteers, from mastectemr specsmens and from cadavers at post-mor- 
tem. The sex and age distributions 129-65 years of these subjects were similar to that of the 
psoriatic patients. 

The dermis on the skin biopsies was tzimme- away as much as possible and the remaining 
tissue washed vigorously in o:02 ^, EDTA in ph -sphate-butfered saline (PBS) and cut into very 
small explants. These were transferred in a coupde ef drops of growth medium to 35 mm culture 
dishes containing mitomycin-treatec 313 mous 3Soroblsst feeder layers prepared as described 
previously (West, Johansen & Faed, 1982) and izcubated for 30-45 minutes at 37°C to promote 
explant attachment. Two ml of medium was thea added to cach dish. The medium consisted of 
F10 containing 2 mmol/l glutamine, 109 pg/m! kanamycin and 100 iu/ml benzyl penicillin, 
together with 20", fetal calf serum (FCS) § ug mi insulm and o-4 ug/ml hydrocortisone. The 
dishes were initially incubated uadiszurbed for s Jays andthe medium then changed three times 
per week. 

Cultures were harvested 12~17 cays after imitiation. The feeder layers were removed by 
washing with o:02^, EDTA in FBS after which He cultures were incubated for about 30 min in 
Fro containing 1:5 mg/ml dithioery-hritol and ‘hen 0:01", trypsin and 0-02°,, EDTA in PBS 
for 10 min. Dissociated cells were suspended in medium. filtered through a 70 jtm mesh nylon 
gauze and transferred to freezing medium (58°, Pia, 30°,. FCS and 12%, dimethyl sulphoxide). 
Cells were stored in liquid nitrogen until requi-ed. 

For the growth rate studies these cz ls were se: up without feeder layers at 5 x rot cells/35 mm 
dish. The medium for these cu'tures was as descr bed above except that 10 ^ !? mol/l cholera 
toxin was added. The medium was changed after 5—7 days and thereafter three times per week. 

Colonies were counted either after fixation of the cultures and staining with r?; rhodanile 
blue or from photographs of living ca:tures using dark greund illumination. Plating efficiencies 
were determined from the number ef celonies ver 0:28 mm in their longest diameter after 7 
days of culture. Photographs of cultures were pr-mted at 2:55 x magnification and only colonies 
of diameter I mm or more were counted 
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FIGURE 1. A small colony of epidermal cells consisting of three large, flattened cells with no small cells 
present at 7 days of culture. Bar = 30 um. 





FIGURE 2. An area of small cells in a colony surrounded by large, flattened cells at 14 days of culture. 
Bar = 30 um. 





- 


FIGURE 3. A colony composed entirely of small cells at 6 days of culture. Notice the size of these cells 
compared with those in Fig. 1. Bar = 30 um. 
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After 14 days the cultures were photographed using dark ground Jlumination and the surface 
area of growth determined by a point counting method A grid with a total of 434 points in 
sqaure lattice array arranged in a circle of equal diameter to the photograph of the culture dish 
surface was used for the analysis. Pcints on the zrewth were counted for three to five random 
orientations of the grid and the mean taken to determine the growth surface area. 

Immediately after the cultures were photographed, they were harvested to determine cell 
yields. The dissociated cells were suspended amd washed in medium and counted in an 
improved Neubauer haemocytometer. 


RESULTS 


Successful cultures for the growth rete measusements were estab ished from six normal and 
seven psoriatic samples. During the first few cays in culture, small colonies of mainly large 
flattened cells formed, many of which differentiated ‘Fig. 13. Some colonies showed no further 
development. However, in other colonies, after t te first few days anc thereafter, discrete areas of 
small, rapidly dividing cells appeared and these became the main growth areas (Fig. 2). Very 
occasionally a few of the initial color ies were composed entirely of small cells which tended to 
grow rapidly (Fig. 3). Different deve opmem of sdividued colonies resulted in a great variation 
in colony size on each culture dish. By the end of the culture period small areas of multilayering 
were often found in the larger colonies. Some di Terentiaton had occurred in the upper layer of 
multilayered colonies, the cells appearing large ad flattened with thickened cell borders. The 
morphology of the cells from normal subjects and psoriatic patients was similar and there was no 
noticeable difference in culture development of zis from the two sources. 


TABLE 1. Plating cZiciercies anc mean eolony sizes for normal 
and psoriatic epidermal cell ccl:ures after 14 days growth 











Culture Type* Plating ell yielc/ ^, Surface area/ 
Age (years) Sex efficiency zoleny colony < 107 
Normal 

19 M. QOs1z0O02 1340t23 262-18 

28 M. 093-00e 395437 95 £25 

46 F o$2-o0oc 26 t 14 20:32 

54 M. o73z00€ 2347 69729 

60 F o8tso0 4057 140221 

65 F o92z00: a7 t2 zi 
Overall mean sd 079-015 :154144 28-3 +336 
Psoriatic 

19 F o$9-0:: 53420 girtt4 

33 F o$2-00* 110-512 217z2 

as N. CRIO00: SHEL AI 859-111 

LE: M. o$5-z00: 25 1 a 

53 F 952002 215514 + 

58 F 1e3zeo00r S58 #7 zx 

70 F o72z00: 92417 2icd4T 
Overall mean +sd c85*02 135-168 318-2276 





* Data for each sample givez.ss mean + standard error. 
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FIGURE 4, The mean plating efficiency of epidermal cells against age of donors of skin samples. The 
variation in plating efficiency for both normal and psoriatic epidermal cell cultures is not large. (@) 
Control cultures; (a) Psoriatic epidermal cell cultures, 
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FIGURE 5. Mean cell yield/colony against age of skin donor. There is a large inter-sample variation in the 
mean colony size for both the normal (8) arid psoriatic (a) epidermal ceil cultures. 
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FIGURE 6. Mean cell yield/colony agairs: mean ^, su ace area/colony. The graph shows similar ratios of 
these two measurements for the control (6; and psocatic ‘ a) epidermal cell cultures. 


The quantitative results are given in Table . There were no sex-associated differences in 
plating efficiency, cell yield and surfece area per :oiony for either the normal or psoriatic groups 
and the results have therefore been analysed rezardless of sex. 

Variation in plating efficiency is not great (Tig. 4), but the inter-sample variation in cell 
growth as measured by either cell yield/colony (Fig. 5) orsurface area/colony (Table 1) is large. 
An analysis of the variance of plating efficiency cell yield/colony and surface area/colony with 
age as a covariate using a generalized linear intezactivemedelling (GLIM) programme package 
revealed no significant correlation of these meesuremen:s with age. 

Comparison of these measurements for the psoriatic and control cultures revealed no 
significant difference. With the variation of thesamples in both of these groups, and assuming 
no age effect, the difference in mean plating efficiency benween the normal and psoriatic groups 
would have to be greater than 0-23", to be signi:cant at the 5°, level. Similarly, the differences 
in mean cell yield/colony and surface arez;colorw for both groups would have to be greater than 
200 cells and 0-038", respectively to be significant. 

The ratio of cell yield/colonv to surface area œ growth/colony should give an indication of the 
extent of mutilayering in the cultures. Howevec, a comparison of these ratios for the psoriatic 
cell cultures and the controls revealed no signi^cant difference in this respect either (Fig. 6). 





DISCUSSION 


The investigation was designed to study the growth behaviour of epidermal cells from normal 
subjects and psoriatic patients in isolation from amy other cell type so that a genetically 
determined effect intrinsic to the epdermal cai may become apparent. No morphological or 
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quantitative differences between cultures from the two sources have been found, but the 
variation was such that only gross differences would be detected. The variation does not appear 
to be due to sex or age of the donor of the skin sample. 

Both cell yield and surface area were measured as criteria of growth since differences in one 
aspect of differentiation, multilayering, would be reflected in the cell yield:surface area ratio. 
The more extensive the multilayering, the higher the ratio of these measurements. However, 
direct observation of the normal and psoriatic cultures had suggested little difference in 
multilayering and this is supported by the cell yield/surface area (Fig. 6) which is similar for 
both groups. 

Although no differences have been detected between the normal and psoriatic cultures, only 
the early culture period has been studied in which there was neither extensive differentiation nor 
the formation of a continuous epithelium. The results do not exclude the possibility of a 
difference in later cultures where both these features would be present and may differentially 
affect the size of the proliferating cell pool in cultures of cells from both sources. 

The psoriatic cells used in this study were derived from non-involved areas of the skin but 
there is no evidence to suggest that epidermal cells from such sites are genetically distinct from 
those in active psoriatic lesions. Harper et al. (1978) found no difference in [?H]thymidine 
labelling indices of cultured psoriatic cells from involved and non-involved skin, although both 
were reported to be above control values. Chopra & Flaxman (1974) found that the cell cycle 
times and growth fractions of cells cultured from involved psoriatic skin and from the skin of 
normal subjects were similar, and Baden et al. (1981) using fibroblast feeder layers found no 
difference in growth of cells cultured from similar sources. Our results using cells cultured in 
isolation would seem to show that there is no difference in growth rate between cells derived 
from the uninvolved skin of psoriatic patients and cells from normal people. 

We have attempted to examine the growth characteristics of epidermal cells separated from 
the fibroblasts of the dermis with which they are associated in vivo but it is conceivable that the 
psoriatic plaque is initiated by abnormal stimulation from the underlying dermis. Fibroblasts 
derived from normal and non-involved psoriatic dermis when used as feeder layers support 
epidermal cell growth to a similar extent but both are far less efficient in this respect than 3T3 
cells (unpublished observations). Baden ez al. (1981) also report similar results for fibroblasts 
isolated from the psoriatic plaque. 

Under the conditions of this study, no detectable abnormality was found in the psoriatic 
epidermal cells. It remains to be seen if the growth conditions of the early proliferative phase in 
culture are appropriate for manifesting inherent differences in epithelial cell growth and 
differentiation. 
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SUMMARY 


The adenylate cyclase activity of primary cultures of guinea-pig ear keratinocytes was studied at 
different times by challenge with various agonists after labelling of ATP by exposure of the cells 
to PH]-adenine. The [3H]-cAMP (cyclic adenosine-3',5-monophosphate) formed was assayed 
by scintillation counting. In other experiments, cells were exposed to the equivalent amount of 
unlabelled adenine, challenged and cAMP was then assayed by radioimmunoassay. These 
absolute amounts were compared to DH]-cAMP levels expressed as percentage conversion of 
DH]-ATP. 

Comparison of the two methods suggested that the use of the prelabelling method would 
result in underestimation of cAMP formed. It was found that the response of the enzyme to 
different agonists changed with the length of time of the cells in culture. 


Cyclic AMP is usually, if not always, associated with the commitment of cells to differentiate or 
to express differentiative properties, or both ( Friedman, 1976). However, the demonstration of 
these functions in epidermal tissue has not been accomplished. Cytochemical detection of 
adenylate cyclase (ACase) activity has shown that this enzyme is localized in the basal stratum 
and in several suprabasal layers of the epidermis, and can be stimulated by various agonists 
(Mahrle & Orfanos, 1975; Sondergaard, Wadskov & Kobayasi, 1977). This suggests that cAMP 
may function in and beyond the proliferative compartment. Examining sequential slices of 
bovine snout epidermis, Gommans et al. (1979) found that cAMP was concentrated towards the 
basal layer. On the other hand, microdissection and assay of human epidermis revealed that 
cAMP was distributed evenly throughout the tissue (Aoyagi, Kamigaki & Miura, 1980). On the 
basis of available evidence, the localization of cAMP is uncertain. 
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Keratinocyte cultures represent epidermal model systems that are potentiallv useful in the 
study of mechanisms involved in aspects of epidermal differentiation. In general, after plating 
out, keratinocytes pass through a lag phase, a growth paase, and a prolonged plateau phase 
characterized by stratification, desquamation of seratinizing cells. diminished mitotic activity 
and the appearance of markers of differentiation Liu & Karasek, 1978). Itis possible that cyclic 
nucleotides participate in biochemical events during these stages, and their presence can be 
estimated either directly or by assay of the activi; y of their formative enzymes. In this study, 
ACase is evaluated by its response to several agongsts, but principally to isoproterenol, leading to 
the formation of unlabelled cAMP (or labelled cA MP, if [/'H]-ATP is used). The method using 
prelabelled ATP is compared to radioimmunoassay for cuantification of cAMP. 


METHODS 


Cell culture 
Keratinocytes were harvested from gu:ne3-pig cers Hartley albino, male, 300 g) and cultured as 
described by Mahrle, Wilkinson & Farber (1981. 


Adenylate cyclase assay 

At intervals of 2 or 3 days, dishes of cells were selected.at random in triplicate, the medium was 
aspirated, and [(3H]-adenine (s 4Ci im 1-5 mi of serum-free medium) was added to each. Three 
other dishes were treated with the equivalent amount of co/d adenine (45 ng, based on specific 
activity of 15-0 Ci/mmol) in 1:5 ral of medium. Afer2 ha: 37 C, the media were aspirated from 
all dishes, the cell layers were rinsed with fresh medium at 37°C, and 2-0 ml Dulbecco 
phosphate-buffered saline at 37 C was added, comtaining 1 0 mmol/l 3-isobuty!-1-methylxan- 
thine (IBMX), Hepes (15:0 mmol/L and ( — )-isoprotereaol (10 pmol/l). In some experiments 
using (7H]-adenine, additional agorists were tested: histamine (100 pmol/l), adenosine (100 
pmol/l) or PGE, (10 pmol 1). Contro: dishes received buffer with IBMX and Hepes only. After 
15 min at 37 C, the media were removec and ice-cok& TOA (5°,,) was added to the cell layers. 
Precipitated material was collected by scraping, brief homogenization and centrifugation 
(10,000 rpm/20 min). After extraction with wster-sa:urated ether to remove TCA, the 
supernatants were lyophilized anc the residuss dissolved in water (0:8 ml) containing 
['*C]-cAMP (about 4000 dpm). 

In the case of samples containing prelaoeiled ATP, aliquots (50 pl) were taken and dissolved 
in aqueous scintillation counting fluid ( ACS; 12:2 ml, fcr radioactivity counting CH channel; 
43°, efficiency). These cpm «16 gave the tccal °H (ATP +cAMP). Cyclic AMP in the 
remainder was purified as described by Salomon. Londos & Rodbell (1974) with the following 
modification: effluents from alumina columns were lyoobilized im scintillation vials and the 
residues redissolved in water (o5 ml) and ACS (12-0 ml) »efore 2-channel counting (^H at 43°, 
and !4^C at 86°, efficiency). PH]-cAMP values were corrected for recovery and expressed as per 
cent of total °H. 

In the case of samples containing cold ATP, -AMIP was purified by passage of the 0:8 ml 
solutions through the AG so W-X4 resin cclermms (Salomon, et al., 1974), followed by 
lyophilization of the eluate and dissoiutica of the residue an the appropriate buffer for RIA assay 
as before (Wilkinson, Liu & Orenberg, 1981). Aliquets of this final solution were counted in 
ACS on the '*C channel to estimate recovery. 
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Radiopurity of | Hj-ATP 
Aliquots of T CA-free supernatants were spotted on PEI-cellulose plates which were developed 
sequentially in LiCl (0-3 mol/l; 1-0 min), LiCl (1-0 mol/l; 12-0 min) and LiCl (1-6 mol/l; 47-0 
min). Samples of adenosine, AMP, ADP and ATP were run alongside. The wet plates were 
inspected in 254 nm light and the location of these compounds marked. Bands were ruled on the 


dry plates, and were scraped off into vials for scintillation counting after Protosol digestion and 
addition of ACS. 


DNA assay 
DNA was determined using ethidium bromide on aliquots of solutions of pelleted material in 
NaOH (Halprin ez al, 1979). 


Sources of materials 

Sigma Chemical Co.: Hepes, adenine, ( — )-isoproterenol bitartrate, L-histamine HCL, IBMX, 
PGE,, ethidium bromide, alumina. Gibco Laboratories: cell culture supplies. Schering 
Corporation: gentamicin (Garamycin®). E.R. Squibb & Sons, Inc.: amphotericin B (Fungi- 
zone*). New England Nuclear: 2-[^H]adenine (spec. act. 15 Ci/mmole), 8-['*C]cAMP (48 
mCi/mmole), methyl-['H]thymidine (6:7 Ci/mmole) and Protosol. Amersham Corporation: 
ACS. Collaborative Research Inc.: RIA materials, except cAMP antiserum (gift of Dr Gary 
Brooker). 
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FIGURE 1. Incorporation of [H]adenine into [!H]ATP (including ['H]cAMP formed by challenge with 
( — )-isoproterenol) at various times during the first 27 days of the culture period. Values are means + s.e. 
from three determinations and are expressed as radioactivity per dish (8) or per ug DNA (0). 
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FIGURE 2. Per cent conversion of prelabe led ATP to «AMGP in keratinocytes at various times during the 
first 20 days of the culture period, on challenge with L-a:s-amine (200 HM, W), ( ~ )-isoproterenol (10 uM, 
©), PGE, (10 uM, A) or adenosine (100 gm, CI). Valueszsesmeans ~ s.c. from three determinations. These 
patterns have been verified in two separate esperimers. 


RESULTS 

Labelling of ATP from |) H /-adenine 

Keratinocytes incorporated [*H]-adenine into ATP in a linear fashion over a period of 2 h. 
Separation of adenine nucleotides on PEI-cellulese thin layer plates showed that over 8094, of 
the label was consistently associated with ATP. Maximal amounts of [*H]-adenine were 
incorporated during the first 7 days of the cultu? period which is the period of most rapid 
growth (Fig. 1). This was followed by a sharp declize; when expressed in terms of DNA, PH] 
ATP levels remained fairly constant ‘Fig. 1). 


ACase activity 

Prelabelled ATP method. The percentage conversion of ['H]ATP to [?H]cAMP on challenge 
with various agonists is shown in Fig. 2, and with iseprete-enol alone (in more detail) in Fig. 3. 
Clearly, the relative sensitivity of cultured keratizocytes te different compounds varied during 
the in vitro lifespan of the cells. With time, the response to PGE, became increasingly significant 
and equalled the effectiveness of catecholamines Fg. 2). In all cases the sensitivity tended to 
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FIGURE 3. Per cent conversion of prelabelled ATP to cAMP in keratinocytes at various times during the 
first 27 days of the culture period, on challenge with ( —)-isoproterenol (10 uM). Values (©) are 
means +s.e. from three determinations. The growth curve is also shown; values (6) of DNA are 
means t s.e. from six determinations. 


increase around day 20. Maximal responses were observed during days 5-12; the sensitivity 
curve showed a shoulder at day 12, then fell off sharply (Fig. 3). This period of maximal 
sensitivity did not clearly correspond to the period of greatest growth. 


RIA method. In the same experiment, from which the data in Fig. 3 are obtained, the CAMP 
generated on isoproterenol challenge of cells pre-incubated with cold adenine was measured. A 
similar time-course curve was obtained (Fig. 4). Both methods revealed maximal sensitivity on 
day 5, a shoulder in ACase response at about day 12, and an increase in activity around day 20. 


Comparison of ATP prelabelling and RIA methods: 

Using the ®, conversion (Fig. 3), and the data for cAMP levels per dish (Fig. 4), the two methods 
were compared by expressing the latter in terms of a 1? conversion of (?H]ATP. The results 
are shown in Fig. 5. The amount of cAMP corresponding to a 1°, conversion on challenge with 
isoproterenol increased from 80 pmol on day 2 to over 300 pmol on day 20. 
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FIGURE 4. Cyclic AMP levels in cultuced keratiaocyms pre-incabated with the amount of unlabelled 
adenine equivalent to 5 Ci of D'H]adezine, and chalieziged witha — )-isopreterenol (10 uM). Values are 
means + s.e. from three dishes and are expressed in te-ms of cADAP per disa () or per 4g DNA (0). 
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FIGURE 5. The amounts of cAMP ecuivalent to 1^ conversion of PH]JATP at various times during 
culture. 


DISCUSS EON 


Many cells and tissues incorporate [PHladenir = iato D'HIATP (Murray, Elliott & Atkinson, 
1970), and the conversion of PHJATP tc PH]cSMP has been the basis for a number of studies 
of adenylate cyclase (Kebabian, Kuo & Greengere, 1972). In dermatological research, the two 
reactions have been utilized in, for instance, a study of healthy and psoriatic epidermis; the latter 
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shows reduced ability to form ['H]ATP or [H]cAMP (Wright et al., 1973). The method is 
attractive for its convenience, economy and precision, and for the possibility of further 
adaptation. For instance, the fate of ['H]cAMP (degradation by phosphodiesterase, migration 
from the cell, etc.) is easily followed. The main drawback is the impossibility of ascertaining that 
the endogenous ATP pool is labelled in a representative manner. Receptors for different 
agonists of adenylate cyclase may occur in clusters in different locations on the cell surface and 
the enzyme may have access to ATP pools that are not necessarily labelled identically. There is 
no evidence that this is the case in keratinocytes, although the location of other membrane-asso- 
ciated enzymes such as ATPase has been demonstrated histochemically to occur on the side of 
the basal layer facing the dermis (Mahrle & Orfanos, 1975). 

Cyclic AMP was also measured after pre-incubation of cells with the equivalent amount of 
cold adenine, and challenge by isoproterenol. In other experiments it was found that this 
exposure to adenine did not increase the yield of CAMP (Wilkinson & Orenberg, unpublished). 
Thus, ['H]ATP behaves as a true tracer and has negligible effect on the size of the ATP pool. 
The RIA method measures basal as well as stimulated levels of CAMP, but the former are only of 
the order of 4 pmoles per dish (10 pmoles at day 5) and make negligible difference to the data of 
Fig. 4. Comparison of the response curves indicates that although the main features are 
reproduced by both methods (e.g., the period of maximal formation of CAMP), pre-incubation 
with [*H]adenine for 2 h labels the ATP pool(s) in a manner that becomes increasingly 
inadequate with the age of the cultures. The percentage conversion of ['H]ATP falls by 509; 
between days s and 20, but the amount of cAMP formed falls by 29%. The data are consistent 
with the existence of partially labelled or unlabelled ATP pools which become increasingly 
significant with the culture age. 

In previous studies using passaged human keratinocytes maintained in culture for as long as 
60 days, it was found that basal levels of CAMP (Wilkinson ez al., 1981) or adenylate cyclase 
activity (Wilkinson er al., 1982) were highest during the period of greatest DNA synthesis and 
mitotic activity. Similar patterns were observed here, although the association with growth was 
less obvious. The linearity of the growth curve in terms of DNA suggests the presence of a 
mitotic subpopulation of constant size and the gradual decrease in amounts of cAMP per ug 
DNA can be interpreted as due to the accumulation of maturing keratinocytes that still retain 
their DNA, but have lower cAMP content. 

Isoproterenol-sensitive ACase has been demonstrated in the basal layers and in four to five 
suprabasal layers in human epidermis (Sondergaard er al., 1977) and in basal cells in mouse 
(Verma er al., 1976). Glucagon-responsive activity was seen throughout human epidermis 
(Mahrle & Orfanos, 1975). It is possible that ACase stimulation by different agonists shows 
localization; in other words, the keratinocyte may display receptors for different agonists at 
various maturation stages. Our data (Fig. 2) suggest that prostaglandins may increase in 
significance in formation of cAMP at later stages of keratinization. 

The increase in [*H]adenine incorporation and adenylate cyclase activity which commences 
at days 17-20 is under investigation. It may represent an episodic increase in the proportion of 
cycling cells, as encountered before by observation of the mitotic index (Wilkinson et al., 1981). 
Such periods show a transient increase in enzyme activity. Alternatively, it may presage an event 
related to differentiation. Recently, the calcium-calmodulin activation of transglutaminase has 
been demonstrated (Peterson, Zettergren & Wuepper, 1982); this enzyme is involved in 
cross-linking of keratin proteins. It is not known whether cAMP modulates aspects of this 
metabolism, but certainly cAMP and calcium are frequently associated in ‘synarchic’ fashion in 
a great many biological systems (Rasmussen, 1981). The fjl-adrenergic response can be induced 
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to appear during the differentiation of many cell tzpes ( Lin& Lin, 1979). Its occurrence during 
or preceding the appearance of differentiated charecteristics in keratinocytes would appear to be 
perfectly plausible. 
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SUMMARY 


Using a method which allows the net barrier potential of skin to be expressed in terms of a 
‘penetration half-life’, skin barriers to nandrolone and allyl oestrenol penetration were 
compared in human, rat and hamster skin. The ranking order in terms of the net barrier was: 
human = haired rat 2 hairless rat > hairless hamster. Using the same principles, the net barrier 
effects of the various layers in whole human skin were also compared. The dermis was only 
slightly less effective than the stratum corneum as a barrier to diffusion. 


Over the past two decades or so, a considerable body of experimental work has established an 
understanding of the rates, mechanisms and routes by which chemical compounds penetrate 
skin. Almost all such experiments are based on an analysis due originally to Daynes (1920), 
which requires the skin sample to be mounted with both faces in continuous contact with the 
(usually aqueous) solvent. The results therefore relate to skin which is saturated with water. 
Since it is well known that the water content of the stratum corneum has a pronounced effect on 
penetration rates, this is a major disadvantage of the conventional method, and imposes severe 
limitations on the generality of the results obtained. 

An alternative method has been described in which a thin film of material is applied to the skin 
surface (Foreman, Kelly & Lukowiecki, 1977). This method can be employed in such a way that 
both occluded and non-occluded skin may be studied. An additional advantage, discussed here 
in more detail, is that since a finite amount of diffusant is applied to the skin surface, the 'thin 
film’ method allows the diffusion process to be expressed in terms of a ‘penetration half-life’ 
(T3, being the time taken for one-half of the diffusing material to penetrate the skin sample. 
Such a measurement is more immediately useful than the diffusion constant alone, in that it 
reflects the net barrier effect of the sample in an easily assimilated manner. In the present case, 
therefore, this approach has been applied to a limited interspecies comparison of skin barriers to 
nandrolone and allyl oestrenol penetration, and to a comparison of the barrier effect of the 
various layers which make up whole human skin. 
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MATERIALS AND "TEEHGES 


Skin samples 

Whole human abdominal cadaver skir was prepared by removing subcutaneous fat. Samples 
were stored at 4°C prior to use. Layers of epidermis and dermis were obtained by placing the 
dermal side of whole skin against an asbestos sheet, toe epidermal side against a metal sheet, and 
immersing the whole, clamped together, in water at 6c C for 2 min. The epidermis was then 
peeled away from the dermis. Sheets o? stratum corneum were obtained by overnight digestion 
of separated epidermis in 0-2°,, trypsin. 

Whole hairless hamster skin was obtained from animals sacrificed by ether inhalation. The fat 
layer was removed by careful scraping with a scalpel blade. Hamster skin was used immediately 
or within 24 h. Rat skin was obtained in a s:milar wav. Skin from haired rats was clipped prior to 
use, which was always within 24 h of being removed frora the animal. 

Female hairless hamsters (WN strain) were supp. ied by Wrights of Essex, male hairless rats 
(Wistar-A.G.) were supplied by Bantin & Kingman. and raale haired Wistar rats were obtained 
from Hacking and Churchill. 


Radiolabelled diffusants 

[!*C]nandrolone, sp. act. 40 mCi/mM, was used in selutior at 10 Ci ml. [^ H]allyl oestrenol, sp. 
act. 8-o mCi/mM, was used at 40 uiCi ml. Diffusart was applied to the skin surface using a fine 
brush to ensure application as a thin film. Approxirately 50 4l of solution were applied on each 
occasion. 


Diffusion measurements 

The approach used here requires tha: the diffusant be app ied to the membrane surface as a thin 
film, the lower face being kept in contact with an effectively infinite sink, where the diffusant 
concentration is at all times zero. The apparatus anc methods for meeting these conditions have 
been described previously (Foreman, Clanachan & Kelly, 1978). For direct measurements of 
diffusion in epidermis and stratum corneum, the method was slightly modified, these fragile 
membranes tending to rupture in the conventiona’ apparatus. The samples of stratum corneum 
were placed, face up, on sheets of filter: paper, and samples of epidermis were placed on 
polythene sheets. The diffusant was then painted on to the surface. The samples were carefully 
floated on to the surface of the sink sefution in a suitable container, the filter paper or polythene 
mounts rapidly becoming separated rom the skir membrane being studied. Great care was 
taken to ensure that the sink solution did nc: come ito contact with the surface of the 
membrane. At suitable intervals the sink solution was removed and fresh solution introduced. 
In all cases, the diffusant in the sinx solution was estimated by evaporating the sample to 
dryness, re-dissolving in Bray's scmtilletor, amc counting the level of radioactivity using a 
Unilux II scintillation counter. The residual radicactivity remaining within the skin sample was 
finally estimated by digestion with Soluene 350 anc counting as befcre. This yielded an estimate 
of the fraction M/Muyruc (see below). The membrane thicknesses were obtained in each case by 
repeated measurements over the whele surface with a micrometer gauge. 

Using the above procedures, diffusion curves of the cumulative amount of diffusant 
penetrating each membrane as a function of time were constructed. The analysis of these curves 
is based on computer simulation of the :deal behevicur of a membrane under the conditions 
described above. The simulation procedure is described elsewhere (Foreman et al., 1977), 
involving a membrane of length L containing pasticies of diffusant for which the root mean 
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FIGURE 1. Simulated diffusion curve for penetration of material applied as a thin surface film through a 


A : (L/so)? 
plane membrane. ‘Ideal units? of time — real time x Si. Soe (Foreman et al., 1977). Diffusion 


half-time = time taken for quantity M/2 to penetrate = 1855 Su — 0:371 L?/D. 


square path length in unit time is L/50. The simulated diffusion curve so obtained is shown in 
Fig. r. By manipulating the ideal and experimentally observed diffusion curves as described 
earlier (Foreman et al., 1977) an estimate of the function L?/D is obtained; D may then be 
calculated from a knowledge of L. 

From the curve of Fig. 1, it may be seen that one-half of the diffusing material crosses the ideal 
membrane in a time of 1855 ideal units (TU). This can be shown to be equivalent (see Fig. 1) 
to 0:371 L?/D units of real time. T? may be calculated from the function of L?/D without a 
knowledge of L, and in principle TU is more accurately determined by this method than D itself, 
since, for thin deformable membranes such as those used here, L cannot be determined with 
high precision. Biological variability between different samples of skin, however, tends to dilute 
this advantage of T} over D. 


RESULTS AND DISCUSSION 


Diffusion constants for nandrolone in human, rat and hamster skin are quoted in Table 1. A 
comparison between haired and hairless rat skin was included to provide insight into the 
importance of shunt diffusion in rat skin, since, although not strictly hairless, the hairless rat has 
fewer and narrower follicular openings to the skin surface. From the data it is evident that the 
diffusion constants observed (which are an ‘average’ of the constants appropriate to the various 
layers comprising *whole skin") differ appreciably. Because of the differences in skin thickness 
also observed, however, it is not at all easy to decide which skin type provides the greatest net 
barrier. In such a case, the measurement TÌ is of particular value in that, with one qualification 
(see below), it is representative of the net skin barrier. 

Also shown in the Table is the ‘diffusing fraction’ here denoted M/M,,.. In earlier studies 
(Foreman et al., 1978) it was found thata certain fraction of the applied material appeared to be 
immobilized, and took no further part in the diffusion process. The time course for this 
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TABLE I. Diffusion of nandrolone -n vsrioss species, nos-occluded. T =22+2°C 














Diffusion consen, D Diffusing fraction Diffusic on half-time 
Species Thickness, L icm) ao Ë cem i M: Moru: 
Human 0:123 £0005 32z0 O38 t00I 6127 
Hairless hamster 0:013 +0005 SIG + Ome! O46+oO1 1072 
Haired rat 0:083 40-005 1220 O43+0-C2 6027 
Hairless rat 0:107 +0005 29260. O4OF OCS 4226 








‘binding’ process seems to be fast in relation to :iffusior, in that, whilst occlusion increases 
M/ More (for nandrolone) from approx:macely 0:7 :c 0-8, tae diffusion constant is affected only 
marginally. If the two processes operated over a similar time span, such a change in M/Muue 
would most probably have markedly affected the-ncasured diffusion constant. From the effect 
of occlusion on the observed value of M/M..,., ic also seems probable that this behaviour is 
related to the reservoir effect reported from human vasoconstrictor studies of corticosteroids. 
However, this phenomenon adds an ecditional complication, and it must be remembered that 
T". is the penetration time for one-half of the differ ag fraction, and rot the total amount applied. 
To obtain a complete picture of the net diffusion process therefore, both T} and M/M,,. should 
be considered alongside D. 

From the values of TU quoted, it can now be æen fairly readily that the rank order of skin 
types in terms of the net barrier to nandrolone = haired rat = human > hairless rat > hairless 
hamster. These results are interesting in that whi t the skias of the haired and hairless rats have 
rather different diffusion constants, the net pene=-ation barriers exerted by the two skin types 
are very similar, probably as a consecuerce of te greater thickness of the hairless rat skin. 
Further, if shunt diffusion were important for nadrolone, the hairless rat skin should present 
the greater barrier, particularly in view of its græter thickness. The opposite is true however; 
the haired rat skin presents slightly the greate- barrier. Unless, therefore, there is a more 
fundamental difference between the two skin types, these results again suggest that shunt 
diffusion is not important for nandro:one. 

The situation is similar for ally! oestrenol “Table 2). The order now appears to be 
human = haired rat — hairless rat > hairless hamster, aithough the wide variability observed 
makes the rank order a little less certain 

The slow diffusion rates observed in this case < dd a further complication. Although, in our 
experience, T? can be estimated aceurzteiy te studyiag relatively small portions of the 





TABLE 2. Diffusion of allyl oestrenol in varias species. non-occluded. T -22 £2. C 





LIuffusion consgxit. D Peaetration fraction Diffusion half-time 








Species Thickness, L (cm; uo "zm* c M Morus T" (hb 
Human 0:094 t oor 289-7 & O12 356 + 60 
Hairless hamster 0:016 + 0-004 P4ageos 0'49 179 +42 
Haired rat 0:09 t OO! 3285-54 Od 282474 
Hairless rat O1IO+O-O1 361-08 os 307 412 
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TABLE 3. Diffusion of nandrolone in human skin layers, non-occluded. T = 22 +2°C 





Thickness, L Diffusion constant, D Penetration fraction Diffusion half-life 





Layer (cm) (107? cem? s^) MiMuc Tu (hy 
Whole skin 0:123 0:005 32+05x10 ? 035 tO'10O 6147 
Stratum corneum ~0-001 32t0r4x107 7 —* 2542 
Epidermis ~ 0002 1647x107! — 38412 
Dermis 0:124 t 0-011 8-gt07x10 8 o:88 +005 +2 


i M À— M —— P M Á 


* Under the method employed for studies on stratum corneum and epidermis, it was not possible to 
obtain estimates of M/Mi. 


experimental curve, to estimate M/M,, requires an extrapolation of the curve to its limit. How 
accurate this extrapolation is depends on how much of the experimental curve has in fact been 
studied; as a guideline, 2T} seems to be the minimum. Nandrolone presented few problems in 
this respect. For allyl oestrenol, however, skin samples should at least be measured over 25 days, 
by which time skin degradation introduces yet another problem. The values of M/Mirue quoted 
in Table 2 for allyl oestrenol were obtained from experiments run for about 15 days. They are 
therefore given without error estimates and can only be regarded as approximations. 

It seemed also of interest to use this approach to determine the net barrier effect of the various 
layers which make up whole human skin. Table 3 gives data for whole skin, stratum corneum, 
epidermis and dermis, for nandrolone. From this data it is clear for example, that the dermis 
presents a net barrier less, but not greatly less, than the stratum corneum so far as the diffusing 
fraction is concerned. In the occluded situation, where the penetration fraction tends to a value 
of 1, and where drug penetration to the base of the dermis is of interest, the diffusion barrier 
presented by the dermis should not be neglected, at least for the case of nandrolone. 
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SUMMARY 


Dispase is a bacterial neutral protease which is obtained from the culture filtrate of Bacillus 
polymyxa. After 24-h treatment of the human skin with 500 and r000 U/ml dispase, the 
epidermal sheet was easily peeled from the dermis, and its undersurface retained rete ridges. 
Electron microscopic observation showed that the basal surface was composed of cells with 
numerous slender villi and cytoplasmic projections. Although the intercellular spaces of the 
spinous as well as the basal layers were wide, all desmosomes were intact with their 
accompanying tonofilaments. An epidermal cell suspension was obtained by incubating the 
dispase-separated epidermal sheet in trypsin solution for 15 min and the viability of the cells was 
more than 95*;, as measured by the trypan blue dye exclusion test. A culture of keratinocytes 
was established by seeding the dissociated cells in the usual way. 


For the cultivation of epidermal keratinocytes, it is desirable to obtain a suspension of viable 
cells which are not contaminated by dermal fibroblasts. Medawar (1941) separated a pure 
epidermal sheet by tryptic digestion of thin skin slices, and since then trypsin has been widely 
used for the separation of an epidermal sheet and its dissociation into a cell suspension (Wheeler, 
Camby & Cawley, 1957; Cruickshank, Cooper & Hooper, 1960; Briggaman et al., 1967). 
However, trypsinization also causes loosening of the intercellular connection of the epidermal 
keratinocytes, and vigorous washing of the isolated epidermal sheet to remove the contaminat- 
ing dermal fibroblasts also dissociates the keratinocytes. Slight modification of the conditions of 
trypsinization also causes separation at the suprabasal layer, leaving the proliferative population 
of keratinocytes on the dermis (Regnier, Delescluse & Prunieras, 1973). In electron micro- 
graphs, hemidesmosomes were shown to be more resistant than desmosomes to trypsin 
(Prunieras, 1979). These disadvantages led us to test other enzymes. 

Dispase, a bacterial neutral protease produced by aerobically culturing a strain belonging to 
Bacillus polymyxa, was found to disperse mammalian tissue and cells (Matsumura et al., 19758; 
Irie, 1976). In contrast to trypsin, this enzyme is active in the presence of serum and Ca?+* and 
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Mg: ions. Since dispase is very low in cytoroxici: y, and stable during incubation for several 
days, L cells were viable and kept in mencdisperse suspension in the presence of dispase 
(Matsumura et al., 1975a). Matsumura zt a7. have zested the action of dispase on several strains 
of cells and differentiated them into three groups: 1) those detached from a glass surface and 
dissociated into single cells (L and CHO celis), (2) :hesedetached but hardly dissociated (HeLa, 
JTC-16 and RTC-10 cells), and (3) these originally detached and dissociated without the aid of 
protease (FM3A). Those belonging to group 2 ar? cells of epithelia! origin (Matsumura et al., 
1975b). Dispase has been successfully ased to detezn a sheer of cultured keratinocytes from the 
culture dish to obtain an epidermal sheet suitable for gra'ting (Green, Kehinde & Thomas, 
1979). 

By using dispase, we have successful-y isolated -he epidermal sheet of human skin from the 
dermis without dissociation of keratimocytes. À suspension of epidermal cells suitable for 
cultivation was then obtained by trypsinization of the isolated epidermal sheet. 


MATERIALS AND METHORS 


Chemicals 

A crystalline preparation of dispase was purchased from Godo Shusei Co. (Matsudo, Chiba, 
Japan), and was dissolved in phosphate-bufferec seline, Hagle's minimal essential medium 
(Eagle MEM) or Eagle MEM supplemented with 20°, fetal bovine serum. Eagle MEM and 
0:25*,, trypsin (Difco) in Ca? - and Mg?’ -free phosphate-5uffered saline were obtained from 
the Institute of Microbiology of Osaka University Fetal bovine serum was purchased from 
Flow Laboratory. 


Epidermal and dermal separation and dissociation of epidermal sheet 

Human skin was obtained at plastic surgery, and cut into pieces measuring 3 x 5 mm. These 
were soaked in the solution of dispase at concentrations of 500 and 1000 U/ml. The dispase 
treatment was performed at 4 C, as in ou7 usual metr aod for the separation of the epidermal sheet 
by trypsin (Kitano & Okada, 1981). After the seperation from the dermis, the epidermis was 
washed with Ca? * - and Mg? * -free phosphate-buftered salire and incubated ina 0°25% trypsin 
solution for 15 min. An epidermal cell suspension as obtained by dissociating the epidermal 
sheet by shaking in the culture medium. The number of basal celis was determined by the 
criteria of Vaughan & Bernstein (1971). Viaoility c the cells was measured by the trypan blue 
dye exclusion test. 


Culture of keratinocytes 

The culture was initiated by seeding 8 x ro? basal cells susperded in 4 ml of culture medium into 
a 60 x 15 mm plastic tissue culture dish. This was incubsted in an atmosphere of 95°% air and 
5^, CO; at 37 C. The medium consisted of Eagle MEM supplemented with 20%, fetal bovine 
serum (Kitano & Okada, 1981). 


Electron microscopy 

For electron microscopy the separated epidermal sheet was fixed in 2-6", glutaraldehyde in o: 1 
M phosphate buffer (pH 7:4) for 30 min at 4 C. Aer washing in 07: M phosphate buffer, the 
sample was then postfixed in 1°, osmium tetroxide ino- M phosphate buffer (pH 7:4) for 1 h. 
The specimen was then dehydrated in en ethanol series, anc embedded in Epon 812. Sections 


Epidermal sheet separation by dispase 557 
were cut with an LKB ultramicrotome, and stained with saturated uranyl acetate solution. The 
sections were observed with the Hitachi HU-12 electron microscope. 


RESULTS 


Separation of epidermis 
After 24 h treatment with 500 and 1000 U/ml dispase in phosphate-buffered saline, Eagle MEM 
or Eagle MEM supplemented with 20°, fetal bovine serum at 4 C, the epidermal sheet was 
easily peeled from the dermis by pulling with a fine forceps. These solvents did not influence the 
effectiveness of dispase, although the separated epidermal sheet was apt to be mucinous when 
phosphate-buffered saline was used. The thickness of the skin did not affect the result very 
much. When full-thickness skin with some subcutaneous adipose tissue was used, the epidermal 
sheet could be separated after somewhat prolonged treatment in dispase solution. 

The undersurface of the separated epidermal sheet retained rete ridges (Fig. 1), and hair 





FIGURE 1. The undersurface of the epidermis split by digestion with dispase. The pattern of rete ridges 
was retained ( x 20) 


follicles with sebaceous glands and eccrine sweat glands were seen to be almost in their 
undistorted shapes. Separation of epidermis and dermis was observed at the basal zone in the 
routine histological section. Electron microscopic observation of the isolated epidermal sheet is 
shown in Fig. 2. The basal surface was composed of the cells with numerous slender villi and 
projections of the cytoplasm. Half desmosomes could not be identified. The intercellular spaces 
of the spinous as well as the basal layers were wide, but all desmosomes observed were intact 
with their accompanying tonofilaments (Fig. 2 inset), and the intercellular connection was not 
disrupted. 


Dissociation and cultivation of keratinocytes 

The dispase-separated epidermal sheets were incubated in 0:25", trypsin solution for 15 min. 
An epidermal cell suspension was obtained by dissociating the epidermal sheets by mechanical 
agitation. The viability of cells was more than 95"), measured by the trypan blue dye exclusion 
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FIGURE 2. Electron micrograph of the isokted epiderma sheet after d:ispase digestion. The split occurred 
above the basement membrane. The :ntercellular spaces are wide, and numereus villi and projections of 
cytoplasm are observed ( x 3096 . Inset shows prese-~ation of desmosomes: without distortion 
24,650 





FIGURE 3. A culture of the keratinocytes The cells | ferate o cover the culture surface almost 
completely. Mitotic figures are numerous. 13-day cultur < 1% 
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test. The culture was initiated by inoculation of 8 x 105 basal cells into a 60 x 15 mm dish, and 
followed the same course as the culture of keratinocytes obtained after trypsin treatment 
(Kitano & Okada, 1981). The keratinocytes attached to the bottom of a plastic culture dish 
singly or in small aggregates. Spindle or tripolar melanocytes were frequently observed. Within 
afew days the cells migrated around, and connected with each other to form a sheet composed of 
tightly packed polygonal cells. After 10 days of cultivation the proliferation of the cells became 
active, and the keratinocytes covered the culture surface completely (Fig. 3). Outgrowth of 
fibroblasts was never observed. 


DISCUSSION 


Previously trypsin has been aimost the only enzyme used for isolating and dispersing the 
epidermis. Omar & Krebs (1975) made a comparative study on the effectiveness of pancreatic 
enzymes in epidermal separation, and found that crude lipase was more effective than crude 
trypsin (Difco), crude trypsin (Sigma) and pancreatin. A novel neutral protease, dispase, is 
produced by bacteria, and can be purified and crystallized. It is inhibited by neither serum nor 
Ca? * , and its cytotoxicity is very low (Irie, 1976). Confluent cultures of keratinocytes have been 
treated with dispase, and the cultured epithelium has been detached from the Petri dish surface 
without dissociating the cells (Green et al., 1979). We have now isolated the epidermal sheet in 
vivo from the dermis without dissociating the cells. The isolated epidermal sheet was then 
trypsinized to make a cell suspension suitable for cultivation. 

A similar result can be obtained by the use of collagenase (Hentzer & Kobayashi, 1978). Split 
thickness human skin is incubated in 2 mg/ml clostridial collagenase for 3 h at 37°C, and 
epidermis is released from dermis as a single sheet. Collagenase does not separate the 
desmosomal connection between keratinocytes (Kobayashi, Hentzer & Asboe-Hansen, 1977). 
The epidermal sheet is then treated with trypsin-EDTA to be dispersed into cell suspension. 
When full thickness skin is used, it is necessary to incubate for 16 to 24 h in collagenase. No 
growth of epidermal cell is obtained from specimens incubated for 6 h or more. When we use 
0:25*4, trypsin (Difco) solution, the epidermal sheet cannot be released from full thickness skin 
after 24 h treatment at 4^C (Kitano & Okada, 1981). The thickness of the skin does not seem to 
be important when dispase is used. After 24 h treatment with 500 U/ml dispase, the dermis was 
not fragmented and contamination of fibroblasts into the suspension of epidermal cells was 
minimal. The viability of the dissociated cells was more than 95"; , and the culture followed the 
usual course of proliferation, stratification and keratinization. 
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SUMMARY 


Elastic fibres lie in intimate contact with dermal lymphatics. Demonstration of elastic by an 
orcein stain enables lymphatics to be identified and differentiated from blood capillaries. The 
finding of elastic suggests it plays an important role in the normal functioning of lymphatics. 


Lymphatics transport protein and cells together with approximately 20%, of tissue fluid from 
the tissues to draining lymph nodes; the fluid is no more than a solvent for this particulate matter 
and the main function of lymphatics, in partnership with macrophages, is protein removal. 
Antigen, together with macrophages and Langerhans cells, requires the lymphatic to convey it 
to the lymph node for lymphocyte recognition. 

Lymphatics are potentially large structures because of their wide lumen, but they are not 
obvious in routine sections as they are invariably collapsed if they have been functioning 
effectively. Only when distended can they be seen readily, and even then differentiating them 
from blood vessels can be difficult. A distended lymphatic (Fig. 1) shows the characteristically 
thin walls when compared to the thicker wall of a nearby blood vessel. Ultrastructurally the wall 
of a lymphatic is attenuated with open junctions between the overlapping endothelial cells (Fig. 
2); collagen fibrils and elastic, with its dark staining and amorphous consistency, are seen 
adjacent to the endothelial cells (Braverman & Yen, 1974). 

The function of the lymphatic and the means by which large protein molecules enter the 
vessel depend upon the compliance of the surrounding tissues. Movement of these tissues by 
compression and stretch brought about by such physical forces as massage, muscle pump 
and vibration, manipulates the lymphatic in such a way as to open junctions. It has been 
assumed that it is collagen which provides the framework on which the lymphatic functions 
(Leak & Burke, 1968), but it may be that elastic is equally important, particularly with regard to 
stretch and recoil of the vessel. 

We therefore undertook to study elastic and its relationship to the lymphatic in (1) 
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FIGURE 1. Pig skin. A distended lymphatic (L show: characteristically thin walls compared with the 


thicker wall of a nearby blood vessel (BV) ( < 429) 





FIGURE 2. Human skin. Ultrastructurally the wall ef a iymphatic is attenuated with open junctions (J) 
between the overlapping endothelial cells. Elastic = lies in close proximity to the endothelium with 


collagen fibrils (C) beyond ( » 7161) Courtesy of LM Braverman & A.Yen). 
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lymphoedematous pig skin, where distended lymphatics were readily identified, and (2) normal 
human skin. 


MATERIALS AND METHODS 


Pig skin 

The lymphatics of an area of pigskin flank were severed while maintaining the blood supply viaa 
vascular pedicle. Disulphine blue (I.C.I) was injected intravenously. The dye remained in the 
tissues of the flap, indicating failure of lymphatic drainage. Biopsies were taken from both the 
lymphoedematous flap and normal skin. Paraffin wax sections were stained with haematoxylin 
and eosin (H & E), and orcein. 


Human skin 

Workers have expressed the belief that blood vessel endothelial cells show positive staining for 
Factor VIII-related antigen (FVIII-RAG), while lymphatics show no such staining (Mukai, 
Rosai & Burgdork, 1980). In the hope that this may also prove to be a useful way of 





FIGURE 3. (a) Pig skin (H & E). Dilated lymphatic within lymphoedematous flap ( x 700). (b) Pig skin 
(orcein). Elastic (E) is seen outlining the same lymphatic ( x $60). 
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differentiating between blood vessels and lymphatics, biopsies were examined using a 
peroxidase/anti-peroxidase (PAP) tecanique (B 11s, 1975). Biopsies were taken from normal 
human skin and embedded in paraffin wax. Ccasecutive sections were stained with H & E, 
orcein, and the PAP method for FVI:I-RAG. 


RESU 7S 


Pig skin 

In lymphoedematous pig skin dilated lymphatic could be readily seen in H & E sections (Fig. 
3a). Orcein-stained sections showed elastic cutli-imz these lymphatics to an extent that actually 
highlighted them (Fig. 3b). Even colladsed Iv mpaat:cs from normal pig skin could be visualized 
with elastic fibres extending severs. millimetres through the mid-dermis (Fig. 4). Only 





FIGURE 4. Pig skin, normal (orcein). 4 collapsed Iwmmphatic (I) surrounded by elastic and extending 
several millimetres through the mid-dermis | x 210 


lymphatics would extend to these lengths; blooc capillaries and venules twist and turn through 
the skin so that much shorter lengths are obs-rved in a 6 u section. With such attenuated 
endothelium and obliterated lumen this Ivmphst c would not be identified in H & E sections. 
Small blood vessels did not possess any elastic ur ess they were large enough to have acquired an 
internal elastic lamina. 


Human skin 

Biopsies of normal human skin showed identica findings with elastic outlining lymphatics and 
thereby differentiating them from blood capillames. Many blood vessel endothelial cells showed 
positive staining for FVIII-RAG, but lymphat-cs were consistently negative (Fig. 5). 
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FIGURE 5. Human skin. Blood vessel endothelium shows positive staining for Factor VIII-related antigen 
(Fviii) but lymphatic endothelium shows negative staining. Blood vessel = BV, lymphatic = L ( x 1400). 


DISCUSSION 


In normal pig and human skin an orcein stain demonstrated elastic surrounding skin lymphatics 
to an extent that actually highlighted the vessels, and helped to differentiate them from blood 
vessels. 

Until now, except for a brief mention in a review of lymphatics of the skin (Ryan, 1978), there 
has been no comment on the relationship between elastic fibres and lymphatics. Orcein stains 
are used routinely at light microscopy level to show up blood vessels, but careful observation 
reveals that dermal blood vessels do not possess elastic unless they are large enough to have 
acquired an internal elastic lamina. Casley-Smith & Florey (1961) described bundles of collagen 
fibres investing the lymphatic capillaries. Leak & Burke (1968) observed elastic fibres in close 
proximity to the lymphatic capillary wall but made no further comment. They described 
anchoring filaments in association with lymphatic endothelial cells in guinea-pig skin and 
suggested that during the inflammatory state the walls of the lymphatic capillary are pulled upon 
by the anchoring filaments and collagen bundles, thereby causing widening of the lumen and 
allowing entry of material into the lymphatic. Beyond these observations, no relationship 
between the elastic fibres and the lymphatic capillary has been promoted. The finding of elastic 
to the extent we have demonstrated suggests that it is fundamentally important for the normal 
function of the lymphatic. If this is so, to what extent does abnormal or destroyed elastic 
contribute to disease morphology by way of lymphatic malfunction? In rosacea, for instance, 
Marks & Harcourt-Webster (1969) stressed that the only consistent histological feature was 
solar elastosis. Sections of rosacea stained with orcein reveal no elastic surrounding dermal 
lymphatics within the area of elastosis. Does this loss of elastic explain the lymphoedema in this 
condition? 
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In leprosy, elastic is destroyed in the graaulera. Lyraphatics are the exit channel for the 
macrophage and it is possible that tae loss of etsstic in the early lesion of the neurovascular 
bundle impairs lymphatic function, thereby prevenir gclearance of macrophage and processing 
of antigen. 

In mycosis fungoides, elastic is destroyed vev early in the disease. Since lymphatics are 
necessary for transporting antigen to the lhmp> nade sor lymphocyte recognition, is their 
malfunction important in the impaired processi-g 9! mmrmunological information? 

While FVIII-RAG was an inccnsistent merker of blood vessel endothelium, it was 
consistently negative in lymphatics. We did not demonstrate the 90-95", positive staining of 
blood vessel endothelium described by cther workers. Nevertheless, we did find it a useful 
adjunct in helping to distinguish between lymp!ztic and blood vessels. 
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SUMMARY 


The diagnosis of X-linked ichthyosis can now be reliably established by using a non-radioactive 
method to detect steroid sulphatase deficiency in leukocytes. This new method yields the same 
results with leukocytes as with cultured fibroblasts. The second type of microsomal 
arylsulphatase previously described in cultured fibroblasts is also present in leukocytes. 


X-linked recessive ichthyosis (XRI) is one of the manifestations of the X-linked steroid 
sulphatase (SS) deficiency syndrome (]Jóbsis et al., 1976; Koppe et al., 1978; Shapiro et al., 
1978a; De Groot et al., 1980). SS is one of the microsomal arylsulphatases (MAS), a group of 
enzymes also known as arylsulphatase C (Van der Loos et al., 1979, 1981). The mechanism by 
which the deficiency produces ichthyosis has not yet been elucidated. The inability to hydrolyze 
cholesterol sulphate is probably an important factor (Epstein, Krauss & Shackleton 1981). In 
the other types of ichthyosis, SS activity is normal (Kubilus, Tarascio & Baden, 1979; Meyer et 
al., 1979; Shapiro et al., 1978b). 

MAS activity can be demonstrated histochemically in the granular layer of the normal 
epidermis but it is not present in the epidermis of XRI patients (Jóbsis et al., 1976; Koppe et al., 
1978; De Groot et al., 1980; Meyer et al., 1982). In autosomal dominant ichthyosis (ADI) Meyer 
et al. (1982) found that this activity is usually present but De Groot et al. (1980) had more 
variable results in ADI, finding activity in only some of their cases. Furthermore Meyer et al. 
(1982) confirmed our observations with regard to the great variation in histochemical staining 
results found with skin from different body areas. These divergent results render this 
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histochemical method on cryostat sections unsug ble for diagnostic purposes. Neither can this 
differentiation between XRI and ADI be made &y determining the dehydroepiandrosterone 
sulphate (DHEAS) level in serum (Euokonen e; el, 1980). 

SS activity in cultured skin fibroblasts can be measurec using a radioactive method. In XRI 
the activity is virtually absent whereas in ADI he activity is as high as in healthy controls 
(Shapiro et al., 1978b; Kubilus et æi., 1970; Meyer et cl., 1979). The diagnostic method is 
reliable but laborious and can erly be performed in specialized laberatories. In order to avoid 
these disadvantages we have investgated SS actwities using a non-radioactive method in 
extracts from leukocytes which ere easily obtains. 


METH: DS 


Patients and controls 

XRI (seven cases), ADI (five cases) or autosorzl recessive ichthyosis (ARI) ‘one case) was 
diagnosed by one of us (De Groot) by clinical appearance, microscopy and family history. In 
some cases ophthalmological examination was a => performed. The age of the subjects ranged 
from 11 to 82 years. The controls (CO) consistec of ten healthy males and ten healthy females 
(age range 11-45 years). 


Materials 

The following chemicals and reagents were usec: Miranol H2M from Miranol Chemical 
Company (Irvington, U.S.A.); the chemicals used in polyacrylamide gel electrophoresis 
(PAGE) from Bio-Rad (Richmond U.S.A.); potassium 6-bromo-2-naphthyl sulphate (BNS), 
sodium dehydroepiandrosterone sulp hate (DHE2 5), Fas: Blue B and pL-dithiothreitol (DTT) 
from Sigma (St Louis, U.S.A); 7-[E]|N;-DHEA S (ammonium salt) 24 Ci/mmol from NEN 
(Boston, U.S.A.). Ham's Fro and <etal calf serum were obtained from Flow Laboratories 
(Irvine, Scotland). All chemicals used were of az alytical grade. 


Leukocytes were isolated (Wyss, Koster & Hüizrann, :971) from 10 ml heparinized blood 
within 3 h of venepuncture. Erythrocytes were lysed ina medium consisting of 155 mM NH,Cl, 
10 mM KHCO, and o:1 mM EDTA. The :eukocsses weresuspended in 1-1 ml Tris-HCl buffer 
(pH 7:2, 100 mM). The protein content was determined according to Lowry et al. (1951). 
The leukocyte suspension was then diluted : a pretein content of 2:5 mg/ml. Then 
200 ul Miranol H2M 10°, (v/v) was added to 1 mi diluted leukocyte suspension and incubated at 
37 C for 30 min. This extract was dialysed (4°C; overnigàt against electrode buffer containing 
I0 * MDTT and o:5^, Miranol H2M. Cell debx:s was removed by centrifugation at 20,000 g 
(4 C). In order to determine the activity of sol: ^ilized 3S, PAGE was applied. Two 500 jl 
samples (1:25 mg protein) from the s ipernatant were appied to 7:5% polyacrylamide gels, pH 
7:5 (Van der Loos et al., 1981). After PAGE, MAS activity was demonstrated in one gel using a 
procedure based on a histochemical method ‘Van der Loos er al, 1981). During this 
histochemical reaction, the substrate BNS is hyairolyzed by MAS; an insoluble purple dye is 
formed by an azo-coupling reaction of the desulpkatized 6-bromo-2-naphthol with Fast Blue B. 
In order to check the result obtzinec with this method in a gel, SS activity was assayed in the 
second gel using ['H]DHEAS as substrate (Van cer Loos zt al., 1981). After PAGE, this gel was 
cut into thirty 2-mm slices, each slice being put irto a small tube. To each tube 150 ul Tris-HCl 
buffer (pH 7:2, 100 mM) was added. The tubes were shakea overnight at 4°C and SS activity was 
measured in the buffer. In order to measure S5 activity separately in lymphocytes and 
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granulocytes, these cells were isolated from 30 ml heparinized venous blood (Beyum, 1964) and 
counted in a Bürker chamber. SS activity was determined in 2 x 10° cells and expressed in pmol 
DHEA per hour per cell. 

Skin fibroblasts were cultured from one XRI patient and two ADI patients and one healthy 
control in Ham's Fro medium including 20% fetal calf serum. 


RESULTS 


PAGE of the leukocyte extracts from all controls, ADI patients and the ARI patients, followed 
by histochemical demonstration of MAS activity, resulted in two purple bands with R, values of 
0:49 + 0-02 and 0:58 + 0:02 (Fig. 2). The same procedure performed on leukocyte extracts from 
XRI patients yielded only the band at Rp 0:58. Identical results were obtained when the 
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FIGURE 1. Graphs showing the SS activity in 2 mm gel slices after PAGE of leukocyte extract samples. 
A female control; B= XRI patient. 
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determination was carried out on extracts from fibroblasts two bands in the control patients and 
ADI patients and only the 0-58 band in the XRI patient’. 

SS activity in the gel was found in only five o: the slices, at R; =0-49. The total activity was 
calculated by adding the values obtained from fiv= slices (Fig. 1). The SS activity of leukocytes 
from both patients and controls is shown in Fig. 3 The mean SS activity and standard deviation 
in the leukocytes of the female and male controls was s$11:4 4 63:5 and 342:7+70°6 pmol 
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FIGURE 2. PAGE of leukocyte extract samples followed by the histochemically based demonstration of 
MAS activity; male control (left), XRI patient (middie), male ADI patient right). 
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FIGURE 3. SS activity in leukocyte extracts. co = contel, xri = X-linked recessive ichthyosis, adi = auto- 
somal dominant ichthyosis, ari = autosomal recessive «htayosis. 
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DHEA/h/ml respectively. The leukocytes of patients with XRI showed an SS activity lower 
than 58-7, but female and male patients with ADI showed enzyme activities within normal limits 
(Fig. 3). The activity was independent of the age of the subject. SS activity of the leukocytes was 
not influenced within 6 weeks when stored at — 20°C; suspensions were not investigated after 
this period. SS activity expressed in pmol DHEA/h/cell was almost twice as high in 
lymphocytes as in granulocytes measured in four controls. 


DISCUSSION 


From these results we conclude that SS deficiency can be diagnosed in leukocytes. Ruokonen & 
Oikarinen (1981) have already demonstrated that the need to culture fibroblasts can be avoided 
by measuring SS activity directly in skin biopsies. The use of leukocytes, however, has obvious 
advantages. Epstein & Leventhal (1981) have also investigated SS activity in leukocytes. 
Although our method differs, our results are in accordance with those of Epstein (De Groot, 
Jóbsis & Van der Loos, 1982). With both methods, higher SS activity values were found in 
females than in males and SS activity was virtually absent in XRI patients and normal in ADI 
and ARI patients. Though the SS activity in lymphocytes is twice that in granulocytes, the usual 
variation in the composition of peripheral leukocytes will not detract from the diagnostic 
significance of this method with regard to the types of ichthyosis investigated. Furthermore, the 
PAGE procedure followed by the histochemically based demonstration of MAS activity 
provides a non-radioactive method of distinguishing between XRI and other types of 
ichthyosis. While this work was in progress, Epstein er a/. (1981) demonstrated that serum 
components have different properties in XRI and in normal males but the differential diagnostic 
value of this interesting observation, also based on a non-radioactive method, was not indicated. 
Recently Meyer et al. (1982) described a diagnostic non-radioactive method based on the 
capacity of leukocytes to desulphatize the artificial substrate 4-methylumbelliferylsulphate. 
Since this method does not involve electrophoretic procedures, it is not clear whether it 
exclusively registers the activity of SS or whether other sulphatases influence these findings. 

In the histochemically stained gels two purple MAS activity bands were demonstrated. The 
one at R, 0:49 represents SS since the activity peak of this enzyme in the ['H]DHEAS assay is 
also found at R, 0:49, whilst at R; 0:58 SS activity is not detectable (Fig. 1a). The metabolic 
function of the 0-58 MAS enzyme, already discovered in cultured fibroblasts, is not known (Van 
der Loos et al., 1981). We do not even know which natural substrate(s) it can hydrolyse in vitro. 
At present we are investigating the variation in staining intensity of the two bands in extracts 
from various organ types, including skin. 
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SUMMARY 


Three concentrations of tetradecane and liquid paraffin were applied daily for 4 weeks to the 
external ear skin of rabbits, and the average diameter of the follicular lesions was measured 
under the Leitz MZ surface microscope. These observations showed that the increase in the size 
of follicular lesions with tetradecane was dose-dependent and the maximum diameter was 
reached on the 14th day. Serial biopsies were also taken for routine histology, and undiluted 
tetradecane was shown to produce follicular hyperkeratosis, microcomedones, closed com- 
edones and open comedones. A good correlation was obtained between the surface observations 
and the histological findings. The surface microscope provides a simple and convenient in vivo 
method for evaluating comedo formation. 


The rabbit ear model (Kligman & Katz, 1968; Fulton er al., 1976; Woo-Sam, 1978) has been 
widely used for histological studies of comedogenesis. A new technique is described which gives 
good visualization of rabbit ear comedones at a high magnification without the need for a 
biopsy. In this study, the Leitz MZ surface microscope (Cunliffe, Forster & Williams, 1974) was 
used to clarify the correlation between the surface microscopical observations and the 
histological findings in tetradecane-induced comedones of the rabbit ear. 


METHODS 


The test chemicals were n-tetradecane (Kanto Chemicals, purity = 99.5?) and liquid paraffin 
(Nakarai Chemicals, n? = 1-460—-1-470). 

Sixteen young male Japanese white rabbits were used. Undiluted tetradecane, 50% and 10% 
tetradecane in liquid paraffin, or liquid paraffin were applied to the ventral surface of the rabbit 
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FIGURE 1. Application site | Di on the ventral surface of the rabbit ear, near the auditory canal. 


ear, near the auditory canal (D area), using the tp ofa gless rod (Fig. 1). The other ear was left 
untreated as a control. 

The chemical was applied daily for 2 weeks on the ears cf four rabbits and the diameters of ten 
follicular eruptions per ear were measured daily under the Leitz MZ microscope. Biopsies were 
also taken from each group on the tst, 3rd, 7th, ro"h, : 4th. 21st and 28th days. These specimens 
were processed for light microscopy. 


RESULTS 


The daily application of tetradecane “or t4 days x the external ear skin of rabbits induced good 
comedo formation. Under the Leitz MZ micrescope, many erythematous indurated lesions 
with crusts in the centre were seen (Fig. 2). 





FIGURE 2. Photographs by the Leitz MZ surface microseome and Nikon camera. Left (NT): non-treated 
skin. Right (149): tetradecane-treated skin on 4th ca^ 
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FIGURE 3. Serial changes of the average diameter of skin eruptions produced with tetradecane under the 
Leitz MZ surface microscope. 
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FIGURE 4. Comedogenicity of various concentrations of tetradecane. TD =tetradecane. LP = liquid 
paraffin. 
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Although it was necessary to determ:ne the deg --c of follicular e» tension, it was not possible 
to measure the diameters of the pi osebaceous duct orifices of the les:ons because of the presence 
of crusts. Therefore, the average diameter of the =rythematous, incurated areas, which should 
be proportional in size to the follicular hyperseratosis or comedones in the dermis, was 
employed (Fig. 3). 

This observation showed that the increase in ¢ verage diameter cf follicular lesions induced 
with tetradecane was dose-dependent and the ma sinum diameter was reached on the 14th day. 
Liquid paraffin did not produce a follicular erupzon (Fig. 4). 

Histological serial changes of the pilosebaceous snits of the rabbit zar treated with tetradecane 
are summarized in Fig. 5. Follicular hyperkeratos : and micrccomecones were seen from the Ist 
to 3rd day, closed comedones from the 7th to 10 day and »pen comedones from the 14th to 
28th day. 

Marked hyperplasia and hyperkeratosis of fo icular epithelium and a diffuse infiltrate of 
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non-treated, (b) follicular hyperkeratosis on the 3rd car, c) microcomedon: on the 7th day, (d) closed 
comedone on the roth day, le) open comedone on the 14th day 
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mononuclear and polymorphonuclear cells around the hair follicles developed within 3 days. A 
few polymorphonuclear leucocytes invaded the thickened fellicular epithelium, and a consider- 
able number of leucocytes invaded tbe sebaceous dacts and also the sebaceous glands (Fig. 6). 

In addition, marked proliferation of sebaczews celis was seen and eosinophilic cells 
undergoing holocrine secretion seemed to increase <n raumber. Some of these cells appeared to 
be pushed upward into the mature eomedone witk an accumulation of infiltrated leucocytes 
(Fig. 7). 

In this study, the average diameter of the erythematous, indurated lesions was used to 
evaluate comedo formation. It was necessary. therefore, to determine whether this diameter was 
really proportional to the size of the comedones ir. the dermis. Hematoxylin and eosin-stained 
sections were studied and the size of ten comedones was measured at each stage with the aid of a 
Nikon objective micrometer. 

As shown in Fig. 8, a good correlation was ob:ained between the surface diameters of the 
lesions and the histological average size of the dzrmal follicular hyperkeratosis or comedones. 
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FIGURE 8. Relation between the surface microscopic zvecagesdiameters of eruptions and the histological 
average sizes of follicular hyperkeratos:s of comedones om tetradecane-treatec skin. (@——@): Leitz MZ 
surface microscopic measurements. ( » x y Niker cbjective micrometer measurements. 





DISCUSSION 


Recently, Kligman & Kwong (1979) proposed an improved rabbit zar model, in which excised 
tissue was immersed in water at 50 C for 2 min, yielding s sheet of epidermis with 
microcomedones attached, and the magnitude af the folEcular hyperkeratosis was evaluated 
with a stereomicroscope. Although their whole meun: technique is quick and convenient, it is 
noted that it does not avoid a biopsy and it is no: quantitative. 

We have now found a good correlation betweez the surface microscopic observations and the 
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histological findings in tetradecane-induced comedones. This in vivo method, using the surface 
microscope, is a very simple and convenient method for evaluating comedo formation. 

The histological changes we observed were in agreement with those reported by Kligman & 
Katz (1968), apart from the following observation. It was noteworthy that marked proliferation 
of sebaceous cells was seen and that eosinophilic cells undergoing holocrine secretion appeared 
to increase in number. Such marked proliferation of sebaceous cells might be an important 
factor in comedogenesis as well as the hyperkeratosis of follicular epithelium. 

The pilosebaceous unit of rabbit-ear skin differs anatomically from that of human skin 
(Kligman & Katz, 1968). The sebaceous glands of the rabbit ear (Fig. 5a,b) had many small 
acini, each of which had an individual duct. The individual sebaceous duct fused with adjacent 
ducts and formed a common sebaceous duct, which entered the follicular infundibulum. These 
variations might be expected to produce reactions that differed from the reaction seen in human 
acne vulgaris, but the results obtained showed that tetradecane-induced rabbit ear comedo- 
genesis was consistently associated with the characteristics of the three types of comedones 
(micro, closed and open) seen in human acne vulgaris. We therefore feel that this is an 
interesting model for studying morphologic changes in pilosebaceous units. 
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SUMMARY 


Tinea imbricata is a chronic dermatophyte infection caused by Trichophyton concentricum 
affecting large areas of the skin surface. Spontaneous improvement is unusual and relapse after 
apparently successful treatment is common. In this study in Papua New Guinea it was found 
that a high proportion of infected patients had immediate-type hypersensitivity (52%) or 
negative responses (4695) to intradermal trichophytin. The majority of patients failed to 
develop delayed-type hypersensitivity on skin testing or as assessed in vitro by leucocyte 
migration inhibition. However, 789; of patients investigated had antibody to T. concentricum. 
The relevance of T-lymphocyte hyporeactivity to persistence of the infection is discussed. 


Tinea imbricata is the infection caused by the dermatophyte Trichophyton concentricum. It is 
confined to endemic areas in the Far East, the West Pacific and South America, although there 
are reports of scattered cases occurring elsewhere. Within these zones the disease may affect a 
large proportion of the population and it covers extensive areas of skin with concentric and 
lamellar scaling. T'he disease may be a great social burden to affected patients, who are less likely 
to marry, and it also causes intermittent severe irritation. In Papua New Guinea tinea 
imbricata is well recognized in lowland or coastal areas, (Schofield, Parkinson & Jeffrey, 1963) 
particularly in the East and West Sepik and the islands of Milne Bay Province where it is called 
grille or sipoma. It is also seen elsewhere, although less frequently. 

Patients with tinea imbricata are often chronically infected from early childhood and the 
infection usually relapses after an initial response to local or systemic antifungal therapy. 
Spontaneous remissions are rare. These observations suggest that there is widespread 
susceptibility in the population and that effective immunity does not develop or is suppressed in 
the course of infection. This is in striking contrast to certain other dermatophyte infections in 
man such as cattle ringworm T. verrucosum where lifelong immunity appears to follow infection 

Correspondence: Dr R.J. Hay, Department of Medical Microbiology, London School of Hygiene and Tropical 
Medicine, Keppel Street, London WCIE 7HT. 
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(Hall, 1966). In order to examine the immunologica! responses to T. concentricum infection we 
have studied a heavily infected pooulation on Goodenouzh Is:and in Milne Bay Province, Papua 
New Guinea. 


METHODS 


Patients 

One hundred and two patients were interviewed and examined at Bolubolu medical aid post on 
Goodenough Island. Scrapings were taken from each fer confirmatory cultures and an 
assessment of the duration of disease and the exent of skin involvement was made. Blood 
samples were taken for leucocyte studies and antibody determinations from selected volunteers. 
Skin tests were also evaluated in infected indivicua's. 


Antigens 

Cytoplasmic antigens were prepared from T. cosczatricura INCPF 567 by a method described 
previously (Mackenzie, Proctor & Philpot, 1980). Seven-dar-old mycelium grown in Sabour- 
aud's broth was disrupted in a Dynomill (Basel) and the lyophilized supernatant reserved as 
antigen. This antigen was used in leucocyte migration studies and skin tests. 


Intradermal tests 
Lyophilized antigen was dissolved in 1 ml distilied water to give a concentration of 70 ug 
protein/ml as estimated by a protem b:nding method (Bradford, 1976). It was dialysed 
overnight against sterile distilled water and diluted 1: 2c in sterile N-saline. Phenol (0:05°,) was 
added. Positive skin test reactions cou.d not be eliciced im four non-sensitized guinea-pigs and in 
ten uninfected human subjects. However, deiaved-type skin tests were elicited in four 
guinea-pigs sensitized 3 weeks previously with F cencentricum skin test antigen containing 70 
ug protein in 1 ml Freund's complete adjuvant. Tes: sites showed a mean area of swelling of 36 
mm? 48 h after intradermal injection of 0-02 ml aliquots of antigen. Sensitized guinea-pigs also 
showed weak delayed-type skin reactions to cormmercial trichophytins (Bencard Ltd., U.K.) 
prepared from T. rubrum and T. meraagrcphytes =f 12-6 ram? and 16:9 mm? respectively. 
Seventy infected individuals were injected with c 02 ml ef the intradermal antigen in the volar 
surface of the forearm or an adjacent site if the former wes affected bv the disease. Skin tests were 
examined at 20 min and 48 h. Immediate-type aw»ersersrivity was recorded in individuals 
showing weals with an accomparrying dare over # 1m in diemeter. Delayed-type responses of 
3-5 mm and over 5 mm in diameter were recerded. Ten non-infected control subjects on 
Goodenough Island and ten patients with a T. r-érum infection in the United Kingdom were 
also tested. 


Leucocyte migration inhibition 

The technique used has been described elsewhere (Hav & Brostoff, 1977). The following 
modifications were carried out. in each test three replicates were used. Plates were incubated 
overnight (24 h) in Eagle's minimum essential medium | G?bco, U.K.) containing 15°, fetal calf 
serum, both in the presence and abserce of antigen cf T. cencentricum at 35°C. Prior to carrying 
out the study the antigen was assessec for toxicity using peripheral blood leucocytes from eight 
non-infected human controls and for efficaev using peri:omeal exudate cells (Nash & Holle, 
1973) from four sensitized guinea-pigs described previous y. Antigen concentrations of 5 ug, 50 
Hg, 100 ug, 500 ug and 1000 ug (dry weight) per ril were used and optimal concentrations for 
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detecting migration inhibition were between 20-100 ug/ml. Within this range there was no 
significant toxicity against human leucocytes. In work with eighteen infected and seven control 
non-infected subjects on Goodenough Island, an antigen concentration of 50 jig dry weight/ml 
was used. 

The diameters of migrating leucocyte tufts were measured in two directions at right angles to 
each other using a microscope stage graticule (Graticules Ltd., England) mounted under the 
migration plate. For each tuft an estimate of the mean radius? was obtained. 'The migration 
index (MI) was then expressed as: 


mean radius? of migrating cells in the presence of T. concentricum antigen 





Antibody detection 

The method used for antibody detection was counterimmunoelectrophoresis (Mackenzie et al., 
1980). Two concentrations of antigen (190 and 42:5 mg dry weight per ml) were assessed against 
sera from fifty-two infected patients and non-infected controls from Goodenough Island. 


RESULTS 


Skin tests 

A total of sixty-eight patients were skin tested and returned from the 48 h reading. Forty-six per 
cent (32) and 52% (36) of the patients had negative or immediate type (ITH) skin reactions 
respectively. Twenty-two per cent (15) of the patients had weak delayed-type (DTH) skin 
reactions exceeding 3 mm in diameter, but only 9% (6) had DTH reactions over 5 mm in 
diameter. Of these, four patients showed both DTH and ITH. None of the control subjects had 
positive skin test reactions, but 3 (30%) and 1 (10%) of the patients with T. rubrum infections 
showed ITH or DTH respectively. 

There were no significant differences between the proportions of patients in each skin test 
group who had chronic infections of over 10 years duration [ITH (7894), DTH (66°), negative 
(66%) (P > 0:5)] or who had less than 30% of their surface area involved [ITH (22%), DTH 
(3395), negative 34% (p > 05)]. The total numbers of patients in each category were fifty-two 
and twenty-one respectively. 


Leucocyte migration inhibition 

The results of the leucocyte migration inhibition tests are shown in Fig. 1. The mean migration 
indices (MI) for infected and control groups were 0:88 ( + 0:31) and 0-89 (+ 0 16) respectively. 
These values are not significantly different (P > 0:5). However it was noted that patients with 
less than 30% body surface area involvement were significantly more likely to have MIs below 
(5/7), as opposed to above (2/11), a value of 0-7 (P < 0'5, Fisher's Test). 


Serological responses 

Seventy-eight per cent of fifty-three patients whose serum was tested by counterimmunoelec- 
trophoresis showed precipitating antibody to the cytoplasmic antigen of T. concentricum. 
However there was no correlation between a positive antibody response and duration of 
infection or surface area involved (see skin test results). Only one control subject had antibody 
detected at the highest concentration of antigen (190 mg/ml). 
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FIGURE I. In vitro leucocyte migration inhibition resscnses in patients with tinea imbricata. The MIs 
obtained using peritoneal macrophages from sensitized guinea-p:gs are shown for comparison. 


DISCUSSION 


We have shown that a significan: preportion (52^,) of patients with tinea imbricata showed 
immediate-type hypersensitivity (ITH) te T. coscearricum antigen. A similar number (4694) 
were unreactive, whereas only 9*., had significan: delayed-type hypersensitivity (DTH) to the 
organism. This was similar to the results of a study asing a commercial preparation of 
non-specific trichophytin (Hollisser-Stier, U.S.A > in East Sepik province where 76%, (28) and 
4°, (1) of individuals tested showed ITH or DTH respectively (Maclennan, 1972). Negative 
intradermal tests or ITH have also beea reported in a high proportion of patients in temperate 
countries with persistent dermatophrtosis usually caused by T. rubrum (Jones, Reinhardt & 
Rinaldi, 1974a; Hay, 1982). In the present study it was also shown that there was in vitro 
T-lymphocyte hyporeactivity tc the T. concerzricum antigen measured by the leucocyte 
migration inhibition assay, although there were s: zn ficant inhibitory responses (MIs less than 
0:7) in those with a smaller body surface area affected (less than 30°;,). Similar T-lymphocyte 
hyporeactivity has been shown in chronic T. rubr infections (Hanifin, Ray & Lobitz, 19745 
Hay & Brostoff, 1977). Conversely, a high proportor of patients (78%) had detectable antibody 
to T. concentricum. This is an unusualiy high respense rate for a dermatophyte infection where 
commonly less than 50°, of those-affected show antibody responses except in certain infections 
such as favus, caused by T. schoewleini? (Grappel, Blank & Bishop, 1972). 

Much of the work on the immune responses in chronic dermatophytosis, cited above, has 
been carried out in countries where there are two maior differences in the course and pattern of 
infections from those studied here. First, the ccmmones* cause of persistent infection is T. 
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rubrum and second, the majority of such infections involve peripheral sites such as the feet. 
Widespread infections affecting the greater part of the body surface area, as occurs regularly in 
T. concentricum infections, are rarely seen. It has been shown that the site of infection may affect 
both skin test (Kaaman, 1978) and lymphocyte transformation (Hay & Shennan, 1982) 
responses with palmar/plantar infections being associated with weaker T-lymphocyte re- 
sponses. However, in our present study areas with thick keratin, including palms and soles or 
scalp hairs, were not involved and it is likely that diminished responsiveness related to the site of 
infection would be minimized. The extensive nature of the infection may explain the high 
prevalence of detectable antibody. The identity of the infecting organism may also affect 
T-lymphocyte responses, with T. mentagrophytes, for instance, being more frequently 
associated with significant T-lymphocyte stimulation than T. rubrum (Hay & Shennan, 1982), 
and T. concentricum may be similar to the latter in this respect. 

In chronically infected patients endogenous mediators may be responsible for negative skin 
tests and poor lymphocyte transformation responses (Jones, Reinhardt & Rinaldi, 19742). The 
association between ITH and chronic dermatophytosis is well recognized although its signifi- 
cance is not clearly understood. However, histamine released following the interaction 
between specific antigen and IgE-bearing mast cells has been shown to inhibit T-lymphocyte 
transformation responses in vitro (Brostoff, Pack & Lydyard, 1980). The presence of a similar 
mechanism in infected patients might explain the persistence of infection, assuming that T 
lymphocytes are an essential part of the host response in dermatophytosis (Jones, Reinhardt & 
Rinaldi, 1974b). Alternatively the ITH may be a manifestation of uncontrolled IgE production 
due to a defect in the T-lymphocyte population which regulates its synthesis (Tada & Okumura, 
1971). Peripheral blood eosinophilia, often associated with raised IgE levels, has been cited as a 
feature of patients with tinea imbricata (Maclennan & O’Keefe, 1975). Alternative explanations 
for T-lymphocyte hyporeactivity include the presence of blocking antibody, enhanced T 
suppressor-cell activity and disruption of lymphocyte recirculation (Bullock, 1976). 

Whatever the reason for the apparent failure of T-lymphocyte responses, it is likely that this is 
responsible, in part, for persistence of tinea imbricata and its high relapse rate after treatment. 
Genetic predisposition (Serjeantson & Lawrence, 1977) and environmental phenomena such as 
humidity may also contribute. However no consistent clinical or biochemical underlying factors 
have been demonstrated in infected versus control populations, although the presence of 
hepatomegaly, low serum cholesterol levels and a high height/weight ratio have been cited as 
possible correlates of susceptibility in certain groups (Vines, 1970). 

Tinea imbricata is not a common disease. However it may prove to be a valuable model for the 
study of cutaneous defence. There are few comparable infections in which such large areas of 
skin are chronically affected by such a large antigen load. 
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SUMMARY 


A sample of 249 patients was drawn from an original population of 939 patients with pityriasis 
rosea identified in an earlier population-based study of pityriasis rosea in Rochester, Minnesota. 
A control was selected for each case, matched for age, sex, and year of diagnosis. Comparison 
was made with regard to recent immunization, history of atopy, and recent infection. A 
statistically significant number of patients had experienced recent upper respiratory tract 
infection (P < 0-005). The association between recent infection and pityriasis rosea is discussed. 


Pityriasis rosea is an inflammatory dermatosis of unknown aetiology with an acute self-limited 
course. In their review of the literature, Bjórnberg & Hellgren (1962) listed the conditions that 
could be precipitating factors, including infections, pregnancy, medications, seborrhoeic 
dermatitis, mental stress, garment contact, eczema, and earlier local skin lesions. Various 
reports have suggested possible links between pityriasis rosea and bacterial (Bjórnberg & 
Hellgren, 1962), viral (Karzon et al., 1962; Raskin, 1968; Metz, 1977; Aoshima, Komura & 
Ofuji, 1981), or mycoplasmal (Grayston et al., 1965; Feizi et al., 1967) infections; others failed to 
implicate any infective agent (Wright & Francis, 1961; Garcia E Silva & Gardner, 1968; 
Hudson, Adelman & Lewis, 1981). In a case-control study, a higher incidence of asthma and 
eczema was found in relatives of patients with pityriasis rosea (Bjórnberg & Hellgren, 1962); this 
was interpreted by Burch & Rowell (1970) as representing the pleiotropic effect of one or more 
predisposing genes. They suggested that certain infective agents can precipitate an attack of 
pityriasis rosea in susceptible persons. 

In our earlier population-based study of pityriasis rosea in Rochester, Minnesota (Chuang et 
al., 1982), we reported a noticeable proportion of patients with recent or concurrent infection 
(21%) or a personal history of asthma, hay fever, or atopic dermatitis (16°). To evaluate the 
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significance of these findings, we conducted a case-certrai study for 249 patients drawn from the 
original pool of 939 patients with pityriasis rosea. 


METHODS 


Selection of study population 

The details of the original 939 patients identified in the zarlier study of pityriasis rosea are 
reported elsewhere (Chuang et al., 1982). Only 747 Mayo Clinic records of Rochester residents 
were used for the present study and of these, ever; third pstient was selected as a case. Table 1 
shows that the mean ages, sex ratios, mean lengths of fcllow-up, seasons of diagnosis, and 
incidences of atopy and recent infection of the 24€ selected cases were similar to those of the 
original 939 patients. 


Selection of control population 

Utilizing the data from the centralized medical record index housed at the Mayo Clinic, one can 
select controls through the medical registration ists, which in any 3-year period constitute 
90-95% of the total Rochester popula-zion. Selection of controls from such a pool of patients 
(who were seen for anything from minor protlems such as refractions, pre-employment 
examinations, and the like, to the occasiona. more severeprablems such as cancer) eliminates the 
bias common to the use of specialty clinic or hospital controls. A total of 249 controls were 
matched with cases by age, sex, and year of diagresis; the person with the closest registration 
number was chosen, since the registration numbers are assigned in sequence and the duration of 
documented medical care was similar. Similar seascmal patterns of medical care usage existed for 
both case and control groups, e.g. 58% cz controis and ¢7°, of cases were seen in the colder 
months (October and March). 


Conditions selected for comparison 

Three categories of conditions were considered: /1) an immunization in the period 1 month 
before the visit for pityriasis rosea (case) or other preblem (control); (2) a history of atopy, 
defined as asthma, hay fever, or atop:c dermatizis; and (3) an infection experienced in the 3 
months before the visit. Included in th:s categery were upper respiratory tract infections 


TABLE 1. Selected features of 249 cases cempared with 
the original 936 patients (Caueng st sls 1982) with 
pityriasis rosea in Rochester, Minnesota 


Seleeted Original 
249 cases 939 cases 





Age, mean (yrs 23:2 227 
Sex ratio (M:F} rG rr$ 
Diagnosed in cclder months. *. SP4 50-6 
Follow-up (yrs* 19 HE 
Atopy (74) I4 16 
Recent infection (©) Iż I4 





* Follow-up period is calculsted from the first visittoa 
clinic for any medical reason to the tast visit 
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(streptococcal, viral, or unspecified), dental infection, otitis media/externa, urinary tract 
infection, herpes simplex, herpes zoster, vulvovaginal candidosis, sexually transmitted disease, 
deep skin infection, pneumonia, viral gastroenteritis, and miscellaneous infections. Diagnoses 
of the above conditions were made by physicians and were recorded at visits prior to that for the 
index disease (case or control). A patient's own recall of such an infection was not counted as a 
legitimate episode of infection. For the diagnosis of upper respiratory tract infection, culture for 
suspected infectious agents was pursued in four-fifths of the cases and controls. ‘Concurrent’ 
infection was not considered in this study in view of the uncertainty of the temporal relationship 
between infection and pityriasis rosea (case) or other problems (control). 


Statistical analysis 
'Two-sided sign tests for comparison of the differences in proportions were employed. Odds 
ratios for matched pairs were estimated, and 95% confidence intervals are given. 


RESULTS 


'Table 2 shows selected results and P values of the matched-pair comparisons. Most of these, 
including those not shown in the table, did not reveal significant differences. Here we cite a few 
points worthy of mention. 


Recent immunization. Only 4% of cases and 5°, of controls received any kind of immunization 
in the month before the diagnostic visit. No significant difference was noted in the proportion 
immunized. 


Atopy. Fourteen percent of cases and 12% of controls had histories of atopy. The difference in 
proportion was due primarily to asthma, which occurred more often in the cases (795) than in the 
controls (495); however, this difference is not statistically significant (P = 0:29). 

Recent infection. Twelve percent of cases and 6°, of controls had experienced infection within 
3 months of diagnosis (P = 0:014). This difference was due primarily to upper respiratory tract 
infection (894 of cases and 2% of controls, P = 0:004), in nearly half of which a positive throat 
culture was obtained. 


TABLE 2. Selected statistical results of 249 matched-pair comparisons with respect to 
pityriasis rosea in Rochester, Minnesota 





9595 

Case + Case — Odds confidence 

Control — Control + P value* ratio interval 

Recent immunization 8 10 ogi ogo 027-2:25 
Atopy: 30 24 0:50 1:25 0:71-2:23 
Asthma 14 8 0:29 1:75 0:69—4:81 
Recent infection: 30 13 0-014 2:31 1:17-4:82 
URIt 18 4 0:004 450 1:48-18:27 





* Two-sided sign test for matched pairs; statistically significant P values are 
italicized. 
+ Upper respiratory tract infection. 
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DISCUSSION 


In spite of the suggestion that pityriasis roses migat be an autoimmune disease affecting 
genetically susceptible persons with stopy (Burch & Bowell, 1970), such an association could 
not be substantiated by this study. However, the present case-control study does suggest that a 
recent upper respiratory tract infectioa is strong:y associated with the subsequent development 
of pityriasis rosea in a small proportion of patiezts. The infectious aetiology of pityriasis rosea 
has been favoured in some investigations (Bjórnoerg & Hellgren, 1962; Karzon et al., 1962; 
Grayston et al., 1965; Feizi et al, 1967; Raskin, 1958; Metz, 1977; Aoshima er al., 1981), 
although the findings are far from conclusive (Wright & Francis, 1961; Garcia E Silva & 
Gardner, 1968; Hudson et al., 1981). A recert report stated that virus-like particles were 
observed by electron microscopy in tà? herald pz:ch of pityriasis rosea of two patients (Aoshima 
et al., 1981). The viruses were suggested to be RNA-containing, belonging to alpha-virus of the 
togavirus or arenavirus. Other reports have linkec pityriasis rosea to picornavirus-like particles 
(Raskin, 1968; Metz, 1977), ECHO 6 virus (Karzon et al., 1962), or to mycoplasma (Grayston et 
al., 1965; Feizi et al., 1967). A study for T anc B lymphocytes in pityriasis rosea raised 
speculation that ‘viral agents’ may be responsible for the transient increase in peripheral 
IgE/IgM-bearing cells (Kermani-A-ab, Roberts & Leslie, 1978). In Björnberg & Hellgren's 
(1962) investigation, previous cutaneous infectiens, which included furuncles, carbuncles, and 
impetigo contagiosa, were found more often in »atienis with pityriasis rosea (P « o-or). In the 
present series, recent deep skin infection occur-ed in only 2°, of cases and 19, of controls, a 
difference that is not statistically sigaificant (P = 325). 

Additional support for the infectious aetiolegy of pityriasis rosea has come from several 
alleged ‘epidemics’ reported by investigators (Percival, 1932; Crissey, 1956; Marshall, 1956; 
Abercrombie, 1968) and from some ether interesting observations (White, 1973; McPherson, 
McPherson & Ryan, 1980; Bosc, 1981; Messenger et al, 1982). The results of a British 
questionnaire survey suggested that an infectious actiology may be responsible for the threefold 
to fourfold increase in incidence of pizvriasis rosea which affected dermatologists compared with 
ear, nose and throat surgeons and pre-specialization dermatologists (McPherson et al., 1980). 
This difference, after standardization for age, is highly significant (P <o0-oo1). A significant 
degree (P < 0-005) of space-time clustering of case: was found in another British study of 126 
patients with pityriasis rosea seen over 2 years (Messenger et al., 1982). These findings support 
the hypothesis that pityriasis rosea is caused bw an infective agent (Messenger et al., 1982). 
Concurrence of cases in the same household (Bjernoerg & Hellgren, 1962; Abercrombie, 1968; 
Chuang et al., 1982) or through alleged close con:act (Abercrombie, 1968; White, 1973; Bosc, 
1981) further favours the hypothesi: of an infectious agent. The seasonal pattern of pityriasis 
rosea, with more frequent occurrence in coide- months (Crissey, 1956; Abercrombie, 1968; 
Messenger et al, 1982; Chuang et al., 1982). is compatible with the pattern of increased 
incidence of respiratory infection during the fal and winter. 

Since the recent infections cited in this study w ere only those diagnosed by physicians at clinic 
visits, the 12% in the present series should be szer as minimal, for an unknown proportion of 
persons with mild, transient, or asevmptomatx infections do not seek medical assistance. 
Although the possibility that pityriasis rosea has muitiple causes or a complicated aetiology 
cannot be ruled out, the role of recent infection, perticularly upper respiratory tract infection, in 
the development of pityriasis rosea is worth noning. 
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SUMMARY 


Hydroxychloroquine and phlebotomy were compared in the treatment of porphyria cutanea 
tarda (PCT). Thirty patients received hydroxychloroquine (200 mg twice weekly) for I year and 
thirty-one underwent twice-monthly phlebotomies of 400 ml whole blood each, also for 1 year. 
Clinical signs of disease improved equally in both groups. At the end of the year, urinary 
porphyrin excretion had significantly improved in twenty-two out of thirty hydroxychloro- 
quine-treated subjects, but in only eight out of the thirty-one patients who received 
phlebotomy. Liver histology showed significant regression of steatosis and siderosis in both 
groups compared with the pretrial biopsy, but the activity of liver disease, as judged by the 
extent of necrosis, inflammation and fibrosis, worsened in twelve hydroxychloroquine and in 
seven phlebotomy-treated patients. It is concluded that hydroxychloroquine is more effective 
than phlebotomy in decreasing porphyrin production. However, further work is needed to 
assess whether long-term hydroxychloroquine treatment favours the progression of the chronic 
liver disease associated with PCT. 


Porphyria cutanea tarda (PCT) is a syndrome characterized by skin fragility, photosensitivity 
and a distinctive pattern of urinary porphyrin overexcretion, which consists predominantly of 
8- and 7-carboxylporphyrins and lesser amounts of 6-, 5- and 4-carboxylporphyrins (Hynes, 
1980). Most of the clinical and biochemical features of PCT seem to depend on the deficient 
activity of the enzyme uroporphyrinogen decarboxylase (URO-D). PCT can exist in two forms: 
familial, when the enzyme is defective both in erythrocytes and liver cells, and sporadic 
characterized by deficient activity only in the liver (Smith & De Matteis, 1980). Whatever the 
type of underlying enzymatic defect, repeated phlebotomies (Lundvall, Weinfeld & Lundin, 
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1970; Walsh et al., 1970; Grossman e: al., 1979; D: Padova er al., 1983) or hydroxychloroquine 
(Vogler, Galambos & Olanski, 1970; Chlumsks. Chiumsky & Malina, 1980; Malkinson & 
Levitt, 1980) have salutary effects or. the clinical amd biochemical hallmarks of PCT. 

No randomized clinical trial has previeusiy been performed to compare the effectiveness of 
these two treatments on the urinary porphyrin profile and liver morphology. Therefore, we 
decided to evaluate over a 1-year per:od the climcal and b:ochemical course of PCT and the 
histological evolution of the concomitant liver cisczse in a series of sixty-two patients treated 
with hydroxychloroquine or phlebotomy 


MET Reiss 


The study group comprised sixty-two male patients in whem PCT had been diagnosed on the 
basis of typical skin features and anomalous porphyrin pattern (Hynes, 1980). None had a family 
history of porphyria and none had beer: previously treated for PCT. All patients admitted 
having consumed alcohol in excess of 80 g daily ‘or the past year. 

An initial assessment was made of drinking history, physical conditions and various 
haematological and biochemical tests. Farticular more was made of liver function tests and 
urinary porphyrins and a liver biopsy was performed by Tru-Cut needle (Travenol, Italy). The 
patients were then randomly assigned to two equal groups of thirty-one by the study monitor 
(L.M.) who did not know the results of liver function tests and urinary porphyrin levels. The 
first group (mean age 50+7 years, range 33-70 years) received hydroxychloroquine (Pla- 
quenil®) at a dose of 200 mg twice weekly for 12 axcnths, and the second group (mean age 48 + 8 
years, range 29-67 years) underwent a :-year course of phlebotomy. At each twice-monthly 
venesection 400 ml of whole blood was removed. This schedule was chosen since our previous 
experience (Di Padova et al., 1983) indicated that twice-monthly phlebotomies are better 
tolerated than weekly venesections by patients with chronic liver disease at risk of developing 
hypovolaemia and hypoalbuminaemia. Blood zaemeglobin concentration was always main- 
tained above 10 g/dl. Patients in beth groups were advised to stop alcohol intake and their 
compliance was assessed by persorzl interview. and also by serum y-glutamyltranspeptidase 
and degree of liver steatosis (Orregc et al., 1976: Chick, Kreitman & Plant, 1981). Patients were 
seen every 4 months at which time full clinical biochemical reassessment was performed. After 
12 months of treatment all patients wer2 readm:t:ed to hospital for liver biopsy. 


Analytical methods 
Complete blood count and liver furctioa tests | zibrubin, transaminases, 7-glutamyltranspepti- 
dase, serum protein electrophoresis, etc.) were performed by routine methods. Hepatitis B 
surface antigen and antibody were cetermined ty radioimmunoassay (Ausria I1-125 and Ausab, 
Abbott Laboratories, Chicago, IL}. Serum iron and total iron binding capacity were measured 
as previously described (Cook, 1976: Internatiera: Cemmittee for Standardization in Haemato- 
logy, 1971). Urine specimens were tested for cerphebiiinogen according to Doss (1971); total 
porphyrins were determined by ior. exchange cxromstography as described by Doss & Schmidt 
(1971). Quantification of uro- and coproporp*rr:ns and intermediate compounds with seven, 
six and five carboxyl groups (hepta-, hexa- and penta-carboxylporphyrins) was performed by 
high pressure liquid chromatography (‘HPLC accordiag to Gray, Lim & Nicholson (1977). 
Urinary porphyrins were absoraed on talc, esterified with sulphuric acid in methanol and 
extracted with chloroform (Doss, 197°). Porchyrin methylesters were then fractionated by 
HPLC with a chromatograph including a Mecel 6coc A solvent delivery system, Model 660 
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solvent programmer, Model U6K injector and Model 450 variable wavelength detector set at 
404 nm (all from Waters Associated, Milford, MA). A stainless steel p-Porasil column (30 
cm x 4 mm) was used with the mobile phase consisting of n-heptane/methylacetate (3:2, v/v). A 
chromatographic marker porphyrin esters kit (Porphyrin Products, Logan, UT), containing 8, 
7, 6, 5, 4 carboxylporphyrins as their methyl esters was used as standard. 

Urinary porphyrin methylester profiles produced by quantitative HPLC were classified 
before and after the 1-year treatment following the scheme proposed by Doss (1980). This 
scheme classifies overt PCT as type D and subdivides the subclinical and latent stages of the 
disease into types A, B and C, according to the increasing severity of the alterations of urinary 
porphyrin profiles. In this classification, type A is characterized by an increase in the percentage 
of excretion of uroporphyrins with a ratio of copro- to uroporphyrins greater than 1-0, type B by 
the ratio of copro- to uroporphyrins less than 1-0 and type C by a massive increase in the 
excretion of heptacarboxyl-porphyrins too. The distribution pattern of porphyrins in type C is 
similar to that in stage D which represents the clinically overt form of the disease. 

Liver specimens obtained at the beginning and end of the clinical trial were fixed in 10%, 
formalin and processed for light microscopy using the routine staining procedures plus iron 
stain as described by Scheuer (1980). Overall assessment of histological improvement or 
worsening in each patient was based on evaluation of the extent of necrosis, inflammation and 
fibrosis. All biopsies were classified according to the criteria devised by Bianchi et al. (1977). 

According to other authors (Bruguera, Bordas & Rodes, 1 977; Goldberg et al., 1977; Cortes et 
al., 1980) either chronic persistent hepatitis or chronic active hepatitis was diagnosed in these i 
alcoholic patients when the characteristics of the inflammatory infiltrates and fibrosis differed 
from those of alcoholic hepatitis (Baptista er al., 1981). Each liver specimen was graded for fat on 
a scale from o to + 4, according to five levels of severity, as reported by Abdi, Millan & Mezey 
(1979). Thus fatty infiltration of the liver was graded as follows: o, none; + 1, none to 2595; +2, 
25% to 50%; +3, 50% to 7595; and +4, more than 7595. 

The amount of parenchymal iron was assessed according to Scheuer (1980): grade o indicated 
absence of siderosis, while grades + 1 to + 4 represented increasing degrees of iron deposition. 

The results are expressed as mean +s.e. Statistical analysis was by Student's t test for paired 
data; differences in means were calculated by Student's t test for unpaired data. Differences in 
porphyrin pattern distribution were tested by the 7? test. 


RESULTS 


One non-compliant patient was withdrawn from the trial so that sixty-one subjects completed 
the study, thirty in the hydroxychloroquine group and thirty-one in the phlebotomy group. All 
patients claimed to have reduced their alcohol intake (less than 2 5 g/day) during the year-long 
trial. 

Both treatments were well tolerated and produced no clinical side-effects except for mild 
anaemia associated with repeated phlebotomies. Cutaneous symptoms showed a comparable 
improvement in both groups of patients at the eighth month of treatment, with regression of 
phototoxic vesicles, skin fragility and hyperpigmentation. 

Initial liver function tests and other laboratory data were similar in the two treatment groups 
(Table I) and did not differ between groups at 4 and 8 months of therapy (data not reported), 
with the exception of serum glutamic oxalacetic transaminase and iron, which were lowered 
more in the phlebotomy group. 

The same laboratory data at the end of the 12-month trial and the differences between 
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TABLE I. Changes from baseline of selectec laboratory fata in Bydsoxychloroquine- and phlebotomy-treated 








PCT pa:enis 
Normal After 1 year Absolute 
valu- Baseline of treatment change 
Serum bilirubin (0:30--oc mg: dE 
Hydroxychloroquine 2078t00* 0664004 -—012t005 
Phlebotomy 0-70t0 06 Q(62t005 -OIItOO0S$ 
Serum glutamic-oxalacetic-transaminase (0-20 mU/ml> 
Hydroxychloroquine 36t4 43 t 14 7t13 
Phlebotomy 3445 23+2* —12t5 
Serum glutamic-pyruvic-transaminase (o-z4 mUfmD 
Hydroxychloroquine 33t3 3044 —-6t3 
Phlebotomy 2844 18-2 —10t4 
Serum cholinesterase {1900-30 mU mb 
Hydroxychloroquine 2883-163 3059+ 183 121 t218 
Phlebotomy 2584+136 2433+143  -—118:*133 
Serum y-glutamyl-transpeptidase (6-28 mUpnh 
Hydroxychloroquine 107 t 14 57x91 —5$3t13 
Phlebotomy 99 t 10 32+ 5$ -69t9 
Serum total proteins (5 3-&o gidi} 
Hydroxychloroquine 7T5t01 74t01 “LOT 
Phlebotomy 75t02 7T4tO01 -o8tra4 
Serum albumin (50-66*., of total proteins? 
Hydroxychloroquine 55008 578-08 22t07 
Phlebotomy St4t12 §3 8411 55408 
Serum }-globulins (23-23%, of total proteins) 
Hydroxychloroquine 207407 I18-8+07 -O2+1:0 
Phlebotomy 207t11 225409 O5+07 
Serum iron (so-1se ng; db 
Hydroxychloroquine 204 t 1I 160+ 8f —24t7 
Phlebotomy 1843 10 87 t 7$ — 65 + 10** 
Serum iron binding capacity (250-406 g/dl) 
Hydroxychloroquine 344+8 35547 2447 
Phlebotomy 35349 41§ 4 12T 65+ rott 





Normal values in parentheses. Results are expressed as the mean +s. * P « 9-05 vs. baseline; T P<o-o1 vs. 
baseline; £P < 0:005 vs. baseline; $ P <o-oo1 vs. baseline; ** P «oar between absolute changes; tt P < 0-05 
between absolute changes. 


absolute changes are also shown in Table I. Semm bilirubin, gluzamic pyruvic transaminase, 
cholinesterase and protein electrophoresis did mot change during the study. Serum glutamic 
oxalacetic transaminase at the end of the vear was significantly lower than initial levels only in 
the phlebotomy group, whereas »-gh:tamylrarspeptidase levels markedly decreased in both 
groups. Serum iron dropped maximally in phl<botomy-treated patients so that the absolute 
changes were significantly different from the hrdroxych oroquine group though this group's 
final values were significantly lower than their initial ones. 

After the 1-year treatment a marked reduction in thepercentage saturation of transferrin was 
found in the phlebotomy group compared witt the hydrexychloroquine group (20+ 2%, vs. 
45 + 395, P « 0005). 

Screening for urinary porphobilinogen was always negative. As shown in Fig. 1, urinary total 
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FIGURE 1. Effects of hydroxychloroquine and phlebotomy on urinary total porphyrins and uro-/copro- 
porphyrin ratio in patients with PCT. Each point represents the mean +s.e. of thirty-patients for 
hydroxychloroquine and thirty-one cases for the phlebotomy group. Normal urinary total porphyrin 
excretion and uro-/copro-porphyrin ratio are less than 200 mcg/24 h and 0-25, respectively, Upper limits 
of normal values are shown by horizontal dashed lines. The asterisk indicates significant differences 
(P <0-or) between groups at the time considered. 


porphyrins decreased in both treatment groups, but the drop was significantly greater after 
hydroxychloroquine at 4 and 8 months of therapy. In parallel, the uro-/ coproporphyrin ratio, 
obtained from analysis of HPLC porphyrin profiles, was significantly lower in hydroxychloro- 
quine than in the phlebotomy group at every test. 

At baseline all patients exhibited a urinary porphyrin pattern classified as stage D PCT, 
characterized by a high prevalence of uro- and heptacarboxyl-porphyrins. At the end of the 
I-year trial, the urinary porphyrin pattern had improved more in the hydroxychloroquine than 
in the phlebotomy group (Table 2). Intermediate porphyrins with five, six and seven carboxyl 


TABLE 2. Distribution of urinary porphyrin patterns, classified according to Doss (1980), after 
1 year of therapy with hydroxychloroquine or phlebotomy in patients with PCT 


———————— —M MM 


Normal Type A Type B Type C Type D 
No. (94) No. (%) No. (%) No. (95) No. (95) 





Hydroxychloroquine 22 (73) 3 (10) 1 (3 4 (13) — — 
Phlebotomy 8 (25) 6 (19) 9 (29) 8 (25) — — 


No. = number of cases 
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TABLE 3. Liver biopsy diagnoses before and after 1 year zf therapy with hydroxychloroquine or phlebotomy in 
patients wit PCT 





MC F AH CPH CAH C 
No. (a) No (a) Na. (763 No. £95) No. Co) No. (99) 
Hydroxychloroquine 
Baseline — — 3 (10) 4$ (13 8 (26) I1 (36) 4 (13) 
After 1 year of therapy — — ae) 2 (6: 9 30) 10 (33) 8 (26) 
Phlebotomy 
Baseline — = (3 5 (16: 8 i23) 10 (32) 7 (22) 
After 1 year of therapy 3 (9) (3) £o (3 7 i22) 10 (32) 9 (29) 


MC = Minimal Changes; F-Fibrosis; AH - Alcohelz — Hepstits; CPH - Chronic Persistent Hepatitis; 
CAH = Chronic Active Hepatitis; C = Cirrhosis. No. = number of cases. 


groups disappeared in twenty-two of the patient: receiving the drug, but only eight patients in 
the phlebotomy group achieved a normal patterr. and normal total porphyrin excretion in urine 
(less than 200 mcg/24 h). The difference of porphyrin pattern distribution between the two 
groups was highly significant (P « c. o1) by y? test. The morphological data regarding liver 
biopsy findings are shown in Table 3. Foliow-u» of the histological data revealed that four 
hydroxychloroquine-treated and two phlebotoczy-treated subjects worsened into cirrhosis. 
The activity of the liver disease, jucged by the extent cf necrosis inflammation and fibrosis, 
worsened compared with pretrial conditions in twelve hrdroxychloroquine-treated and seven 
phlebotomy-treated patients. The degree of fatty Ives degeneration significantly improved in 
both treatment groups, from 19 t c2 to 10x51 (P< ocor) after hydroxychioroquine and 
from 2:1 +402 to 0:9 to 1 (P «o001) after phiesetomy. Siderosis was also reduced in both 
groups, from r8 02 to r:3 t o1 (P «c:05) after hydrexychloroquine, and from 2:0 t 0:1 to 
ro t O1 (P « o:oor) after phlebotomy. The absciu:e change evaluated by Student's t test was 
significantly higher (P < 0:05) in the phlebotomy group than in the hydroxychloroquine group 
(—0:94 £013 VS. —0:50 t O- I6). 


DISCUSSION 


The present study, comparing hydrcxychlorogu:ne and phlebotomy in the treatment of PCT, 
confirmed previous reports of the effectiveness cf ooth these therapies. At the end of the 1-year 
trial, twice-monthly phlebotomies induced a degree ef biochemical remission of PCT (total 
24-h urine porphyrins less than 400 meg) compar abe te that reported by Grossman et al. (1979) 
who employed a more exhaustive protocol of weekly venesections. According to our data, some 
differences were recorded in the response of v-inary porphyrins to the two therapies. The 
reduction of total porphyrins anc the urc- coproporphyrin ratio was faster in the 
hydroxychloroquine than in the phlebotomy group. Determination of the porphyrin profile 
offers a sensitive tool for assessing the course of the disease and the subsequent therapeutic 
approach, Thus in the twenty-four patients of the phlebctomy group with anomalous patterns 
at the end of the clinical trial, therapy was continued up to 18 months at which time fifteen 
subjects had normal urinary total porphyrin excretion end profile. The delay in therapeutic 
effect can be tentatively related to the indirect action of venesectien which probably depends on 
the removal of iron, one putative factor in the development of PCT (Kushner, 1982). On the 
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other hand, the prompt beneficial effect of hydroxychloroquine may simply be attributed to its 
specific ability to mobilize and remove lysosomal stores of porphyrins (Chlumska et al., 1980; 
Malkinson & Levitt, 1980; Riches, Morris & Stanworth, 1981; Harder, Pakalapati & Debuch, 
1981). However, more complex biological interactions of the drug with cellular structures such 
as mitochondria, which are a site of porphyrin biosynthesis (Kowertz, 1976), cannot be ruled 
out. 

With regard to the therapeutic value of alcohol abstinence, we have previously demonstrated 
that this measure by itself fails to produce remission of PCT (Di Padova et al., 1983) although it 
certainly has an adjunctive role in maintaining remission of the disease. 

The criteria of improvement of PCT used in this study were clinical, biochemical and 
morphological. From this point of view, the liver disease, judged by the extent and activity of 
necrosis, inflammatory infiltrates and fibrosis, as well as by serum GOT, seemed more severe in 
the hydroxychloroquine than in the phlebotomy group. Six patients (four in the hydroxychloro- 
quine and two in the phlebotomy group) worsened into cirrhosis by the end of the trial. 
However, interpretation of these data is made difficult by the wide histological variations 
between patients with PCT. These alcoholic patients exhibited a variety of pretrial diagnoses 
which often contrasted with the diagnosis of alcoholic liver disease (Baptista et al., 1981). The 
apparent discrepancy can be tentatively explained by the concomitance of alternative aetiologies 
in the same subject. Thus, ten out of sixty-two patients gave a positive test for the hepatitis B 
surface antigen or antibody, six in the hydroxychloroquine and four in the phlebotomy group. 

Steatosis and siderosis showed significant regression in this series of patients; most likely this 
is related to the effects of alcohol abstinence plus specific therapy. Abstinence from alcohol may 
also have contributed to the low final serum iron values in the hydroxychloroquine treated 
group. 

In conclusion, we found that hydroxychloroquine is more effective than phlebotomy at 
removing porphyrins. The study also showed that the liver disease associated with PCT 
improved less in the hydroxychloroquine than in the phlebotomy group, but this cannot be 
certainly attributed to hydroxychloroquine hepatotoxicity, since other events such as the degree 
of alcohol abstinence or infection with hepatitis B virus may be important. However, further 
investigations are needed to elucidate the safety of long-term, low-dose hydroxychloroquine 
administration in patients with PCT and concomitant chronic liver diseases. 
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SUMMARY 


A patient with chronic ulceration of the face due to trigeminal nerve transection was successfully 
treated with transcutaneous electrical stimulation (TES). This treatment leads to enhancement 
of local blood supply with consequent improved wound healing. 


Neurotrophic ulcers of the face may develop in some patients when a large proportion of fibres 
of the fifth cranial nerve are interrupted through infarction (Freeman, 1966), through 
degeneration (Spillane & Urich, 1976), or by tumour growth or artificial destruction (Morello, 
Bianchi & Migliavacca, 1971; Henderson, 1967). To treat trigeminal neuralgia, surgical section 
or alcohol injection of the semilunar ganglion of Gasser is often carried out. We report here a 
new treatment for this chronic and indolent condition. 


CASE REPORT 


A 56-year-old female was admitted to our department in January 1980. She had a 10-year 
history of severe trigeminal neuralgia which did not respond to drug therapy. In 1978 she had 
undergone section of the trigeminal nerve root by the method of Dandy. Two months after this 
operation small ulcers appeared, initially at the right side of her nose, later elsewhere on the 
involved side of the face. She also complained of paraesthesiae in the right nasal mucosa. 
Examination revealed multiple, superficial, sharply delineated ulcers on the right half of the 
face (Fig. 1). Sensation to pressure, heat and cold was absent. The corneal reflex was negative 
but there was no evidence of exposure keratitis. A penicillin-resistant Staphylococcus aureus was 
cultured from one ulcer. Using infrared thermography it appeared that the right half of the face 
was cooler than the normal left half, except at sites of ulceration, where the temperature was 
increased. The sweat test (iodine starch) demonstrated anhidrosis of the right half of the face. 
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FIGURE 1. Neurotrophic 
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The patient was treated with systemic antibiotics without success. Some improvement 
occurred after covering the ulcers with non-adherent bandages but no definite healing process 
was observed. 

A second admission was required when the patient developed cellulitis of the right orbicular 
region. The extent of the ulceration had not changed. 

Based on the results of current research in this department concerning enhancement of local 
blood supply, we treated her with transcutaneous electrical stimulation (TES) using a 
Bio-Medical Research (BMR) P, unit professional (Westerhof et al., unpublished). Flexible 
carbon rubber electrode pads (diameter 10 cm) were moistened with physiological saline and 
positioned on the lesional side of the face. The leads from the pads were connected to the BMR 
unit which was then adjusted to the following settings: frequency 120 Hz, pulse width 2 50 usec, 
pulse train envelope 0:5 sec and pulse train interval o: 5 sec. The intensity was increased to obtain 
more vigorous contractions. This treatment was applied three times a day for periods of 30 min. 
The ulcers healed completely after 6 weeks (Fig. 2). Without further treatment the ulcers 
unfortunately recurred after some weeks but during subsequent treatment with TES, healing of 
the ulcers was again quickly accomplished. 


DISCUSSION 


Ulceration of the anaesthetic side of the face may occur after destruction of the divisions of the 
trigeminal nerve. Psychological problems are frequently associated with this trigeminal trophic 
syndrome (Bauer, 1966; Jackson, 1964; Miglets, 1968; Feder & Acquarelli, 1965) and are 
thought to predispose the patient to self-destructive behaviour. Although trauma in the 
anaesthetic area is often self-inflicted, it is noteworthy that the wounds ulcerate in an area of the 
body which is known for its quick healing. It may be that in destroying the Gasserian ganglion 
not only sensory qualities such as heat, cold, pain and proprioception are lost, but also 
autonomic vasomotor functions. Sympathetic fibres arising from the neighbouring internal 
carotid plexus which links with the trigeminal nerve are also interrupted. This causes a relative 
inbalance in the regulation of vasomotor activity in the area supplied by the trigeminal nerve. 

This low sympathetic tone was demonstrated in our patient by infrared thermography and by 
the sweat test. The constant cooling of the skin due to vasodilation and slower venous return is 
an unfavourable condition for metabolic processes relating to wound healing. It may instead 
give rise to ulceration after traumatisation. Our patient suffered from severe ulceration in the 
right side of the face for 2 years and did not respond to wound treatment or antibiotic therapy. 
The enhancement of the local blood supply by TES appears to be of value in curing this 
intractable and sometimes mutilating condition. 
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SUMMARY 


A case of hypocomplementaemic urticarial vasculitis, associated with shock, thrombocytopenia 
and leukopenia, is reported. We discuss the possibility that a single mechanism involving the 
anaphylatoxins C3a and Csa may explain the shock-like condition, the urticarial vasculitis and 
the blood abnormalities. 


In cutaneous allergic vasculitis immune complexes activate complement (either by the classical 
or alternate pathways) and release its active fractions, including chemotactic fractions (Ca, 
C567) which may induce purpuric infiltrated lesions (Sams et al., 1976). 

We report the case of a patient who simultaneously demonstrated hypocomplementaemia, 
cytopenia and ‘shock’ with urticaria. Later, the urticarial lesions became purpuric. This 
suggested the diagnosis of hypocomplementaemic vasculitis and it seems likely that anaphyla- 
toxins (C3a, C§a) could be responsible for the cytopenia and anaphylactic-like manifestations 
which preceded the classical type III phenomena (Coombs & Gell, 1975). 

Hypocomplementaemic vasculitis is characterized by strikingly low Crq levels (Sams et al., 
1976; Craddock et al., 1977; Penttinen, Vaheri & Myllyla, 1971), with urticaria-like lesions, 
arthralgia and histological findings of leukocytoclastic vasculitis (Agnello, 1978; Zeiss et al., 
1980). The unusual association of shock and thrombo-leukopenia supports the hypothesis that 
activated complement components (C3a—Csa) could be responsible for the anaphylactic-like 
reaction seen in our patient. 


CASE REPORT 


A 57-year-old male was admitted with a flare-up of urticaria. He was febrile (40°C) and in shock, 
Correspondence: G.Guillet, M.D., Hópital des Enfants, 168 cours de l'Argonne, 33077 Bordeaux-Cedex, France. 
0007-0963/83/0500-0605$02.00 4? 1983 British Association of Dermatologists 


605 


606 G Guillet ana E Jeune 

with ‘pinched’ nose, marbled skin, systolic blood pressure cf 70 mm Hg, pulse 120/min, oliguria 
and renal failure. Urticarial lesions were presen: over his whole body. He gave a history of 
abdominal pains and arthralgia of knees and ank es. 

This acute episode occurred one wee after ora! emtibsotc therapy with erythromycin. In the 
past 20 years the patient had suffered four episodes ef acu:e polyarthritis (once with synovitis) 
and several episodes of common urticaria. From 1978, ep:sodes of acute giant urticaria, often 
preceded by laryngeal discomfort, were camplicated by collapse. Emergency laboratory 
investigations showed: haematocrit 59%; WBC z6oojmm?^ with 10°, neutrophils; platelets 
50,000/mm! (plasma clotting studies ruled out intra-vascuzar coagulation and fibrinolysis, with 
fibrinogen 4 g/l, FDP 10 yg, ethanol-t2st negative, and recalcification and prothrombin times 
normal); erythrocyte sedimentation rate 5c mm im tbe first hour; urea 17:5 mmol/] and creatine 
150 mmol/l with no albuminuria; Addis count normal; Na. K <2 in urine. Normal level of IgE. 

The shock syndrome and the fever responded very well, without antibiotics, to injections of 
hydrocortisone hemisuccinate (400 mg). 





Progress 
Within 3 days, the uriticaria-like lesions spread over the-body and became entirely purpuric and 
infiltrated. They faded within 2 weeks. 

Laboratory data during the first week showed a persistent leukopenia and thrombocytopenia. 
Immunological investigations during the acute phese showed the presence of increased levels of 
circulating immune complexes by the Cig binding test, viz. 87-7°,, (normal 46:4 + 15:6), and by 
PEG precipitation, viz. 1:67 (normal &44 + o 17:. The size of the immune complexes was not 
determined. Complement determinazion showeé CHso = 16 U 50°,/ml (normal 35-65), Cig 
200 mg/100 ml (normal 1500-2000). C3 20 mg, :co ml (norma! 50-125) and C4 500 ug/ml 
(normal 200-800). C5 was not evaluated. 

The IgE level was normal. Tests for antinuclear and anti-DNA antibodies were negative. 

Two days later, C3 was still low (30 mg/100 m). but €4 decreased (112 pg/ml). Four days 
later, the CH 50 level was raised to nermz! (61:7 U 50?,. ml) with a reduced value for C3 (37 
mg/1oo ml) and C4 (150 pg/ml). The Cs level was normal. There were no antinuclear 
antibodies, cryoglobulins, cryofibrincgen, HBs-anzgen or antibody demonstrated. The IgE 
level increased dramatically to 2265 ug/l (normel < 35e ug/l). RAST tests demonstrated a 
polysensitization. 

Biopsy of a purpuric skin lesion (performed on the feurth day of hospitalization) showed 
endothelial swelling, fibrinoid necrosis of vessel wall, some thrombi in the lumina, and 
perivascular neutrophilic infiltrate in the mid end deep dermis with leukocytoclasis. Direct 
immunofluorescence showed granular C3 depcs:s im the vessel walls and fibrinogen in the 
lumina. 

After this acute episode, complement levels. blood cells and platelet counts returned to 
normal and the cutaneous lesions faded within 2 weeks. 

Since then, new relapses of urticaria-ike lesiens ere still occurring without any obvious 
trigger factor. 


DISCUSSION 


The absence of ANA and DNA anrtbodies as «el as tre course of the disease rule out the 
diagnosis of systemic lupus erythematosus which may have been suggested by the urticaria-like 
lesions (Provost et al., 1980). The presence of urticaria, arthralgia and abdominal pain, the 
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histological finding of leukocytoclastic vasculitis, the low level of first components of 
complement and the presence of immune complexes are consistent with the diagnosis of 
hypocomplementaemic vasculitis (Curd et a/., 1979; Laurell, Martenson & Sjoholm, 1977; 
McDuffie et al., 1973; Sissons, Peters & Williams, 1974; Agnello, 1978; Zeiss et al., 1980). 

As in the syndrome that McDuffie initially described (McDuffie et al., 1973), there was no 
evidence of renal damage and the symptoms ended within a few days, but the association with 
shock, thombocytopenia and leukopenia raises several points. 

This man has had recurrent episodes of urticarial vasculitis with collapse, and finally an acute 
shock syndrome. A recurrent relationship is suggested between the cutaneous and the systemic 
phenomena. The shock is unlikely to be due to infection because of the absence of any septic 
focus and the leukopenia, negative blood cultures and rapid response to corticosteroids. A 
reaginic hypersensitivity type I is unlikely, due to the normal level of IgE. Also the shock did not 
seem to be due to erythromycin, since this drug had been stopped four days prior to the incident, 
and an in vitro test with this antibiotic was negative. 

Therefore, we think that the shock and urticaria could be reasonably explained as 
manifestations of hypocomplementaemic vasculitis. Other anaphylactic-like symptoms such as 
laryngeal oedema have been previously described with hypocomplementaemic vasculitis (Zeiss 
et al., 1980). 

The leukopenia and thrombocytopenia may have been a part of the disease too, since they 
returned to normal levels after the acute episode. The plasma clotting studies rule out an 
intravascular coagulopathy, and nothing in the past history explains both acute thrombocyto- 
penia and leukopenia. 

We believe that the combination of shock, urticaria, leukopenia and thrombocytopenia 
suggests a unique mechanism involving complement components C3, and C5,. We have no 
laboratory data to confirm this idea, but this case report and the in vitro tests support this 
hypothesis. In vitro experiments show that anaphylatoxins (C3a, Csa) are able to release 
histamine. C5a can also induce aggregation and adhesion of polymorph neutrophils (Craddock 
et àl., 1977) and their migration through vascular endothelium. Thus, an excessive release of 
Csa by complement activation (Marder et al., 1978) might induce a leukopenia, as occurs in 
patients undergoing haemodialysis. In such patients, complement is activated by the 
membranes and releases Cga which is responsible for leukopenia (Chenoweth et al., 1980, Jacob 
et al., 1980). In the dengue shock syndrome, there is more substantial evidence that leukopenia, 
thrombocytopenia and shock can result from massive complement activation and this is usually 
attributed to the anaphylatoxins which are generated (Russell & Brandt, 1973). This idea is 
supported by the reduced concentration of C3 and Cs found in severe cases of dengue 
haemorrhagic shock (Bokisch e: al., 1973). 

Perivascular leukocytes in urticarial vasculitis might release their platelet activating factor 
(Penttinen et al., 1971), resulting in thrombocytopenia and maybe the release of platelet 
vasoactive amines; these phenomena could be increased by the immune complexes since they 
modify platelet adhesion (Benveniste, 1974). Thus, the leukopenia and thrombocytopenia could 
both be due to complex interactions involving anaphylatoxins, leading to this very unusual 
association of shock with hypocomplementaemic vasculitis. 

This rare patient supports but does not prove our hypothesis that anaphylatoxins released in 
hypocomplementaemic vasculitis may cause ‘shock’. 
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SUMMARY 


A 4-year-old boy with juvenile hyaline fibromatosis (systemic hyalinosis) is described. The 
clinical features, pathology and prognosis of this condition are discussed. 


Juvenile hyaline fibromatosis (JHF) or systemic hyalinosis is a rare disease characterized by skin 
lesions, gum hypertrophy, muscle weakness and flexion contractures of the large joints. Defects 
in the long bones and punched-out osteolytic lesions have also been described. The skin lesions 
may consist of multiple large tumours, particularly on the scalp and around the neck, and small 
pink or pearly papules on the nape of the neck, around the alae nasi and on the trunk. 

Sporadic cases have been reported under different titles and the disease was established as the 
entity juvenile hyaline fibromatosis by Kitano et al. (1972). More recently, Iwata et al. ( 1980) 
have suggested that JHF is a connective tissue disease characterized by increased synthesis of 
glycosaminoglycans by fibroblasts. 


CASE REPORT 


The child was born in 1978 in the United Kingdom to unrelated Indian parents. He was born at 
term by normal delivery and weighed 2-3 kg. There were no significant perinatal problems. His 
mother had noticed small spots at the sides of his nose at birth and by the age of 18 months the 
gums had started to enlarge. He was referred to the Paediatric Department at the University 
Hospital of Wales because of delayed motor development. He did not sit until he was 10 months 
old and his early locomotion was by means of rolling. When placed in the standing position he 
was able to walk at 18 months, but he could not get up unaided until the age of 2:5 years. At this 
age he was unable to climb on to a chair and could only climb stairs on ‘all fours’. His brother, 
born in 1975, is unaffected. 


Correspondence: Dr P.J.A. Holt, Department of Dermatology, University Hospital of Wales, Heath Park, Cardiff, 
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Examination 

At the time of presentation he had smal. plaques arcund the alae nas: (Fig. 1) and multiple small 
pearly papules on the upper lip, the bridge of the ecse, the sides and nape of the neck, and in the 
retroauricular folds and mastoid region where they coalesced (Fig. 2). There was gross gingival 
enlargement affecting the upper and lower dentiicn with folds of firm gingiva extending to 
cover the incisors (Fig. 3). 

Power was good in all muscle grouns in the legs but he walked with hips and knees slightly 
flexed and with the feet everted, suggesting funcional weakness of the antagonist muscle 
groups. There was a mild deformity of the knees. There was marked weakness and reduced 
muscle mass in the shoulder girdle and triceps muscle and ae was unable to raise his arms above 
the head. The remainder of the neurological examination was unremarkable. 

Hearing and eyesight were normal and there was no impairment of mental development. 








Investigations 

Electromyogram, nerve conduction studies and serum creatine phosphokinase levels were all 
normal. Muscle biopsies from the vastus lateralis showed a normal spectrum of fibre size and the 
deltoid muscle biopsy showed only a mild increase :n variability of fibre diameter with several 
mildly atrophic fibres and some moderately hypertrophied fibres. The distribution of fibre types 
in both muscles was normal and the amount of endonrysial and perimysial fibrous connective 
tissue was within normal limits. Intramuscular 8bromata were not seen. 

A skeletal survey showed an osteolytic lesion in the distal left humerus (Fig. 4) and 
symmetrical medial defects were seen in the proxmal ends of the tibiae and humeri (Figs 5a,b). 
There were no abnormalities of the masa! bones. skull or spine. 

Full blood count and plasma glucose were morma. Testing for giycosaminoglycans on a 24 h 
specimen of urine was both quantitazivelv and cualitatively normal. 


Histopathology 

A skin biopsy from the papular erupzion behind the left ear showed deposition of a hyalinised 
eosinophilic material in the upper dermis filling the papi lae (Fig. 6). This material contained 
only a few cells. The overlying epidermis wes thinned. There was a patchy perivascular 
mononuclear infiltrate in the upper and mid derms. 

Biopsy of the gingiva (Fig. 7) showed extensive deposition of eosinophilic hyaline material 
which had a greater cellularity and vascularity than the abnormal skin. Embedded within this 
material were scattered cells which had a ‘choncrcid’ appearance with round or oval margins 
and clear cytoplasm. The hyaline materiai was FAS positive and diastase resistant. The matrix 
did not react to stains for elastic tissue. 


Progress and management 

During the last 18 months, the disease has progressed. The nose has become deformed due to a 
bulbous swelling (Fig. 8). Fleshy growths have developed inside both nostrils blocking the 
airway. These have been removed surgically bu: recurrence has been noted within 6 months of 
their excision. Firm, painless swellings have appeared in relation to the distal right radius, 
around the medial and lateral mal/ieoli of both ankles and on the left supra-orbital ridge. 
These swellings are seen on the X-rays involving soft dssue but there is no involvement of 
the underlying bones. Soft swellings with a gelatinous consistency have appeared behind the 
external ears bilaterally and on the puls of tha right great toe. The gum hypertrophy has 
interfered with eating. A gingivectomy produced a geoc result for only a short time, and the 
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FIGURE I. Aged 2 years. Small plaques around the alae nasi and papules on the upper lip and bridge of the 
nose. 





FIGURE 2. Multiple papules coalescing over the mastoid region. 
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FIGURE 5. Symmetrical cortical defects. (a) proximal tibiae, (b) proximal humeri 





FIGURE 6. Skin biopsy behind the ear showing FIGURE 7. Biopsy from gingiva showing many 
dermal papillae containing hyalinised amorphous 'chondroid' cells embedded in the hyaline material 
material (H & E, x 212). H & E, x 424). 
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FIGURE 8. Aged 3:5 years. Bulbous deformity of the nose and prominent left supra-orbital ridge. Soft 
ussue tumour arising from the rim of the left nostril 


operation had to be repeated 18 months later. The papules on the neck and behind the ears have 
become larger and the tumours at the sides of the nose are now more prominent. 

There has been some improvement ir. the streng: of the arms and the shoulder girdle over the 
past 18 months. His mental development has been 20rmal. The child has received no medication 
with oral corticosteroids, cytotoxic or antimetabelite drugs 


DISCUSS N 


Juvenile hyaline fibromatosis is a disorder characterized b» skin lesions, gingival enlargement, 
joint contractures and bone lesions. It is very rar: amd eccurs sporadically, but the disease has 
been described in siblings (Kitano er al., 1972; Drescher et al., 1967). 

The skin lesions may be of several types. The most common are small, fleshy, pearly papules 
which tend to occur either singly or in groups on t w face aad neck, particularly behind the ears 
and alae nasi as demonstrated in this case and others (Puret< et al., 1962; Ishikawa & Hori 1964; 
Kitano et al., 1972). Translucent nodules on the pups of the fingers, behind the external ears 
and on the tip and columella of the nose have alse been described (Atherton, Lake & Wells, 
1981). Large subcutaneous tumours may also occur and affect most commonly the scalp, but 
they have also been described on the trunk and imbs. These tumours may be hard or soft, 
may be mobile or bound to the underlying fascia and they may ulcerate (Kitano, 1976). 
Gingival enlargement is a very common finding ar i may be so severe that the soft tissue extends 
onto the occluding surface of the teeth 
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Joint contractures are often noted and flexion contractures of the fingers, elbows, hips and 
knees have been described (Puretić et al., 1962; Ishikawa & Hori 1964; Kitano et al., 1972; 
Kitano, 1976; Atherton er al., 1981). 

Although muscle symptoms have been described in this syndrome, the muscle disorder has 
not been well characterized. The children reported by Ishikawa & Hori (1964), Kitano et al. 
(1972) and Kitano (1976) were small and had poorly developed musculature. The boy reported 
by Ishikawa & Hori (1964) had a palpable nodule in the tibialis anterior muscle at its proximal 
attachment. Histologically, the muscle fibres were of an irregular size with loss of striations. 
Hyaline material separated the muscle fibres. 

Delayed motor development was a significant feature in our case. Muscle enzyme studies and 
electromyography were normal and the muscle biopsy showed mild non-specific abnormalities 
only. No intramuscular fibromata were detected and there was no deposition of hyaline material 
in either of the two muscles biopsied. In view of this, and the natural history of improvement of 
the muscles over the last 18 months, which contrasts with the progress of the disease elsewhere, 
it would appear likely that the child has a generalized mild congenital myopathy distinct from a 
myopathy related to the hyaline fibromatosis. 

Bone lesions, demonstrated radiologically, have been reported. Puretić ez al. (1962) described 
osteolysis of the distal phalanges of the fingers and toes which progressed to almost complete 
destruction of these phalanges. Kitano (1976) reported punched-out osteolytic lesions in the 
skull, the left femur and the left tibia and destruction of the proximal ends of both humeri with 
absence of the humeral heads. Atherton et al. (1981) reported osteolytic lesions in the distal 
phalanges of the great toes and the left lateral malleolus. Ishikawa & Hori (1964) described a 
medial cortical defect in the proximal left tibia similar to that seen in our patient. Tissue taken 
from this area in their patient showed fragmentation of collagen fibres separated by hyaline 
material. This hyaline infiltrate of the collagen was similar to that seen in the muscle and skin 
sections (Ishikawa & Hori, 1964). Guilhou & Meynadier (1982) described also symmetrical 
medial defects at the proximal ends of the femora, humeri and tibiae in a 12-year-old boy. 

The treatment of this condition is unsatisfactory. Excision of tumours may be followed by 
recurrence. Joint contractures have been helped by treatment with cortisone, ACTH and 
physiotherapy, but the tumours do not respond to radiotherapy (Puretic et al., 1962). 

Knowledge of the natural history of this condition is provided by only a few case reports and 
hence there is little available information about its prognosis. We have contacted several authors 
personally to learn of the progress of their reported patients. 

The patient reported by Puretić e: al. (1962) is now 33 years old, and is severely physically 
handicapped but mentally normal. There are severe flexion contractures of the fingers, elbows 
and knees with ankylosis of these joints. Many skin nodules persist and continue to ulcerate. 
Some nodules have regressed spontaneously. The gingival enlargement has not improved. 

The boy reported by Ishikawa & Hori (1964) is now 21 years old and is very small (height 80 
cm; weight 21 kg). Joint contractures have resulted in severe immobility of the limbs. Skin 
tumours have not regressed spontaneously and one tumour recurred after resection. 

The surviving child reported by Kitano et al. (1972) is 22 years old and the boy reported by 
Kitano (1976) is now 16 years old. Both patients are mentally normal. They continue to develop 
occasional large tumours which ulcerate frequently. Excision has proved a valuable treatment 
allowing ulcerated areas to heal. Kitano found that intralesional steroid injections sometimes 
reduced the size of lesions in their early stages when they were soft. Joint contractures have been 
very disabling and the beneficial effect of capsulotomy (Kitano, 1976) was only temporary. 
Osteolytic lesions have extended particularly in the phalanges. 
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From this follow-up data it would appear that any significant spontaneous regression of this 
disease is unlikely. There have been ao reports of che effect of long-term treatment with 
corticosteroids, cytotoxic or antimetabolite drugs. Principal pathological features of these 
tumours are the presence of ‘chendre:d’ cells em>ecded within an amorphous eosinophilic 
ground substance. The larger tumours contain mech more ground substance and the smaller 
newly-developed tumours are more celular (Kitano, 1972). Ishikawa et al. (1979) examined the 
hyaline material ultrastructurali- and showed :za: the hyaline material was composed of 
ruthenium red-positive granules, filaments ard cross-banded structures, indicating the 
presence of a glycosaminoglycan or glycoprotein. Using a ruthenium red staining method and 
selected enzymatic digestion with chendroitinas=, avalusonidase and pronase, they demon- 
strated that the cross-banded structures and granules consisted of a chondroitin sulphate-rich 
proteoglycan and/or glycoprotein. Collagen fibris were decreased in number and thinner than 
mature fibrils, and the skin collagen content of the tumour was decreased. Elastic fibres were not 
present in the hyalinised areas. 

Kitano et al. (1972) demonstrated aumerous intracytoplasmic granules within the ‘chon- 
droid’ cells. These granules were similar tc those «cenáp the ground substance and were present 
in the rough endoplasmic reticuia anc in Golgi ves:ides. These findings suggest that the hyaline 
material is produced by these cells aad released to tae extracellular space. Iwata et al. (1980) 
have demonstrated increased chondroitin synthesis by skin fibroblasts cultured from the 
tumour tissue. Therefore, these resulzs suggest that ivvenile hyaline fibromatosis is a connective 
tissue disorder characterized by an aberrant synthesis of glvcosaminoglycans by fibroblasts. 
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SUMMARY 


A rare malignant tumour, the balloon cell melanoma, is reported and the histogenesis is 
discussed. T'he unusual cytological changes described may pose difficulty in establishing the 
malignant status of balloon cell melanoma. 


CASE REPORT 


A 42-year-old woman presented with a pigmented lesion on the right forearm which had been 
present since childhood. T'wo months prior to presentation this had become very irritant, and 
occasionally bled on scratching. 

Histological examination of haematoxylin and eosin-stained sections revealed a 
tumour occupying the papillary and upper reticular dermis, with considerable attenuation and 
erosion of the overlying epidermis (Fig. 1). The tumour cells, which were closely packed, 
possessed a voluminous spumous cytoplasm and varied considerably in size and nuclear 
characteristics (Fig. 2). In general the cell nuclei were centrally situated but occasionally they 
were adjacent to the cell membrane; many nuclei were large and hyperchromatic and a number 
of mitoses were evident. Many of the tumour cells were seen infiltrating the epidermis and were 
also present in the serous crust overlying the eroded epidermis. At the lateral margins of the 
tumour mass, small nests of more typical melanocytes, albeit with some cytological aberration, 
were present at the dermo-epidermal junction. A dense mononuclear cell infiltrate comprising 
predominantly lymphocytes and a lesser number of histiocytes was observed at the lower border 
of the tumour mass. Fontana silver staining for melanin revealed its presence within 
macrophages and lying free within the dermal infiltrate. 


DISCUSSION 


The presence of large foamy vacuolated cells in benign naevi was reviewed by Gartman (1960), 
who found an incidence of 1-78°%,,. These cells predominate in the balloon cell naevus and its 
malignant counterpart, the balloon celi melanoma. 


Correspondence: Dr D.M.MacDonald, Department of Dermatology, Guy’s Hospital, St Thomas’ Street, London 
SE1 9RT. 
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FIGURE 2. Balloon cells shewing variation n size and nuclear characteristics 


The paucity of reports in the literature suggests that balleon cell melanoma of the integument 
is very rare (Gardner & Vazquez, 197c; Ranchod, 1972; Hula, 1973) although the occurrence of 
the lesion as an ocular tumour has been more frequently -eported (Riley, 1974; Rodriguez & 
Shields, 1976; Jakobiec er a/., 1979). In the cases recorded, including our own, the lesions have 
been clinically indistinguishable from melanoma with conventional histological patterns. 

The nature and origin of balloon cells has beem the subject of much debate (Schrader & 
Helwig 1967). Ultrastructural studies of balloon cel! melanoma indicate that balloon cells are 
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. indeed of melanocytic origin. A defect in melanosome formation, with the failure of 
premelanosomes to develop an internal structure, allows subsequent accumulation of large 
membrane-bound vesicles. These vesicles displace cellular organelles and account for the 
reticulate appearance of the cytoplasm (Ranchod, 1972). 

The balloon cell naevus has a characteristic topographical appearance easily recognizable at 
low magnification. Schrader & Helwig (1967) emphasized the diagnostic difficulties which may 
be encountered with malignant lesions of this type. The spectacular cytology may ‘swamp’ the 
tell-tale features of malignancy such as epidermal invasion. In particular the balloon cells and 
any conventional melanocytic cells should be carefully examined for features of atypia including 
cellular pleomorphism, nuclear hyperchromatism and high mitotic index, if malignant lesions 
are not to be overlooked. 
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Comment 


DIAGNOSING EPIDERMOLYSIS BULLOSA 


The diagnosis of epidermolysis bullesa (EB) usually depends on careful clinical, genetic and 
histological assessment. This approach will help to get the right answer in about three out of four 
cases. In the remaining quarter, diagrostic difficulties will occur because there will be confusing 
physical signs, unhelpful histology and no family history. Electron microscopy has added 
considerably to our understanding ofthe pathogenesis of different forms of EB.and is especially 
useful in diagnosis by demonstratimg the precise level of cleavage in the skin, and other 
important ultrastructural features. It helps to distinguish different types of disease which may 
show considerable clinical and histo-ogical overlap. Biochemical studies, particularly of skin 
collagenase, have also contributed tc our insight of underlying disease mechanisms and have 
proved useful in differentiating two main kinds of dystrophic EB. 

Before trying to diagnose the morz difficult cases, one should have some knowledge of an 
acceptable classification of EB, the best way to take a biopsy, and which laboratory procedures to 
use for examining the skin. 


Classification 

The classification of this complex anc heterogeneous group of diseases now depends to a large 
extent on first determining the level of blistering (see Table I). Thus, in all forms of EB simplex, 
the split occurs in the epidermis. In tte junctional forms, the skin separates in the lamina lucida 
of the dermo-epidermal junction (fo- a review of the ultrastructure of the dermo-epidermal 
junction, see Briggaman & Wheeler, 13752); whereas in the different types of dystrophic EB, the 
blister occurs in the superficial dermis, below the basement membrane. In answer to the 
question ‘How many variants are there? most dermatologists will probably. recognize five. 
These would comprise two simplex “orms, namely the localized (Weber-Cockayne) and the 
widespread (Koebner) variants; one junctional type (Herlitz or letalis) and two dystrophic 
variants—one autosomal recessive and the other dominant. 

In his painstaking treatise on EB, Gedde-Dahl (1971) pointed out that there were several 
forms of the disease that previously ad not been properly differentiated. New, with further 
clinical and genetic studies in his own patients together with collaborative electron microscopy 
performed by Anton-Lamprecht and aer co-workers in Heidelberg, Gedde-Dahl (1981) would 
like us to believe that there are no less than sixteen types of EB. Is this the true picture and 
should we therefore accept the sixtzem variants? It is still too early to teil. Independent 
observations are needed to confirm or refute the Gedde-Dahl and Anton-Lamprecht 
classification. It would seem justified to include the herpetiform variant (Dowling & Meara, 
1954) of EB simplex since this appea:s te be a separate entity, characterized by rather typical 
clinical features, and, in the opinion of Anton-Lamprecht & Schnyder (1982) by a specific 
ultrastructural abnormality in the epidermis. It will be disputed, however, whether Bart's 
syndrome (congenital localized absence of skin) (Bart et al., 1966) and Mendes da Costa disease 
should be listed as specific forms of EB simplex. Mendes da Costa disease is not regarded as a 
mechano-bullous disorder. Wojnarowska, Eady & Wells (1983) feel that localized absence of 
skin can be a presenting feature in different forms of EB. 


Correspondence: Dr R.A.J.Eady. 
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TABLE 1. Classification e? genetic forms ef esidermoivsis bullosa 


Type Inheritance Level of separation Other features 





Simplex ( Epidermolytic } 


Generalized (Koebner) AD* Bass ceils 

Hand and foot (Weber-Cockayne? AD Bass and suprebasal cell 

Herpetiform (Dowling-Meara) ? Bass ceils Abnormality of tonofilaments 
Ogna (Gedde-Dahl) AD IÍintrzepidermal Bruising; linkage with glutamic 


pyruvic transaminase locus 
Mottled pigmentation (Fischer 


& Gedde-Dahl) [AD Intrsepsdermal 
Functional 
Lethal (Herlitz) ART Lamina lucida Abnormality of hemidesmosomes 
Non-lethal generalized 
(Hashimoto er al.) AR Lamina lucida 


Non-lethal inverse 
(Anton-Lamprecht & Gedde-Dah!? AR Larsans lucida 


Dystrophic ( Dermolytic ) 
Generalized (Hallopeau-Siemens) AR Belex basal laraina Anchoring fibril disordert; 
Increased skin collagenase 
and collagenolysis 


Localized AR Belew basa! laraina 

Inverse (Gedde-Dahl) AR Belew basa! laraina 

Pasini AD Belew basa! laraina Albopapuloid lesions; 
abnormality of GAG metabolism 

Cockayne- Touraine AD Belew basa! laraina 


* Autosomal dominant; T autosomal recess.ve; $ present in ail forms of dystrophic disease. 


The main problem with junctional EB is to know what the prognosis is in different cases. It 
used to be assumed that al! patients with the lethal (Hertz) variant would die soon after birth, 
but there have been cases reported Ey Pearson, Potter & 5trauss (1974) surviving several years, 
albeit with severe disease. The case of Ridley & Levy (1968) had widespread non-scarring EB 
and died at the age of 35 years. Electron microscopy was rot used to confirm the diagnosis which 
was thought to be the Herlitz variant. This notion is supported by a probable autosomal 
recessive inheritance and because a brother died ef epicermolysis bullosa in early infancy. In 
general, however, the lethal nature of Herlitz d:sease tends to be constant within affected 
families. 

There are now further documented cases of non-lethal junctional EB in adults (Hashimoto, 
Schnyder & Anton-Lamprecht, 1976; Hintaer & Wolff, 1982) which suggest both phenotypic 
and genotypic differences comparec with the Herlitz variant. Moreover, the ‘inverse’ types of 
junctional and dystrophic EB, inaerited as recessive traits and characterized by lesions 
predominantly on the trunk rather than acrally. should also be delineated from other forms of 
the disease. 


Clinical features 

These are described in the major text books and are important in differentiating the various 
forms of EB. As a rule of thumb, the simplex types do mot scar or involve the nails or mucous 
membranes. The lesions in the junctional varavts alse do not leave scars but can result in 
permanent atrophic changes, and frequently irvoive the mucosae and cause shedding of nails, 
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. Whereas the dystrophic forms are associated with scarring, milia and nail dystrophy. In severe 
recessive dystrophic EB (Hallopeau-Siemens) there is widespread blistering, the oral mucous 
membrane and teeth are affected and there may also be oesophageal lesions with scarring and 
strictures. Nail dystrophy and loss are characteristic. Dominant dystrophic EB is usually less 
severe than the recessive variants. The blisters tend to be localized to areas of maximum trauma 
(for example, the knees, ankles and lower legs) and the mucous membranes and teeth are usually 
spared. In some cases it is not possible to make a clinical distinction between the recessive and 
dominant dystrophic forms. The former may be relatively mild and the latter more severe than 
usual. The Pasini form of dominant dystrophic EB is characterized by the presence of 
albopapuloid lesions, usually on the trunk. These lesions are not specific to the Pasini variant for 
we have seen them in a patient with junctional disease. 

The greatest difficulty is encountered in the neonate with widespread blisters and no family 
history of EB. It may be impossible to distinguish the junctional from the dystrophic forms on 
clinical grounds. Severe involvement of the buttocks, with erosions on the back of the scalp and 
of the peri-ungual areas, is suggestive of Herlitz disease. Furthermore, the widespread simplex 
disease may be so severe in early life that it too, cannot be confidently diagnosed without electron 
microscopy. Cases of EB simplex have been reported with severe oral involvement and even 
milia and atrophic changes resembling superficial scars (Baker, 1982; Yacoub et al., 1979). 


Taking a biopsy 

Since diagnosis depends on establishing the level of cleavage in the skin, care must be taken to 
select an appropriate site for biopsy and to use a technique causing the least artefact. The best 
site is the edge of a fresh blister. The histological picture will be difficult to interpret and even 
misleading if the blister is more than 12 hours old, when healing had begun. If no fresh lesions 
are available for biopsy, blistering may be induced in a predilection site by gentle friction with a 
pencil rubber. In certain variants, such as herpetiform simplex and dominant dystrophic 
disease, blisters may be very difficult to provoke experimentally. In such cases, therefore, it will 
be necessary to search for a new, spontaneously arising lesion. In the lethal and recessive 
dystrophic types of EB, blisters are liable to arise anywhere and biopsy trauma commonly causes 
separation of epidermis from dermis. 

The preferred type of biopsy is either a shave or an ellipse. Since the pathological changes are 
either in the epidermis or just underneath, shallow biopsies will suffice. The use ofa punch is not 
recommended because the applied torque will frequently cause total separation and even loss of 
the epidermis. Cooling the skin with ice, prior to biopsy, does not appear to prevent 
biopsy-associated separation in severe dystrophic disease. 


Light microscopy 
For most forms of EB, ‘epidermolysis’ is a misnomer, for lysis of the epidermis occurs only in EB 
simplex. 

Conventional histology will not distinguish between the junctional and dystrophic forms. 
Even if special stains (e.g. periodic acid-Schiff) of the basement membrane zone are used, the 
diagnosis is often unclear. In EB simplex the cleavage may be so low in the epidermis (less than a 
micrometre above the basal lamina) that the true changes will be missed on examination of 5 or 6 
um thick paraffin-embedded sections. With 1-um thick plastic (epoxy resin) sections it is 
sometimes possible to resolve the fragments of basal keratinocytes resting on the blister base. If 
the changes of EB simplex are more obvious, then basal and suprabasal cytolysis can be 
recognized by conventional light microscopy. 
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Electron microscopy 

Transmission electron microscopy is the mest accurate and safest method for establishing the 
diagnosis in all forms of EB and should be used routinely. With standard techniques, the 
diagnosis can be made s days after taking the biepsy. With more rapid processing it should be 
possible to get results within 2 days. The diagnosis Gepencs on determining the level of cleavage 
in relation to the dermo-epidermal junction (Pezzson, 1952) (see Table I). These findings are 
consistent for any type of the disease. 

In EB letalis, in addition to the split in the lamine lucida, there is an abnormality of 
hemidesmosomes (Arwill, Bergenheltz & Thilander, 1958; Hashimoto et al., 19762). These 
structures are relatively sparse and may lack a sub-basel dense plate. A similar abnormality may 
occur in the non-lethal (benign) form of ‘uncticnal EB (Hashimoto, Schnyder & Anton-Lam- 
precht, 1976) although detailed morphometric studies in one patient showed structurally and 
numerically normal hemidesmosomzs in the presence of widespread and marked reduction in 
dermo-epidermal adhesion (Tidmam & Eady, r932). 

Abnormalities of anchoring fibrils have beer noted in both dominant dystrophic (Anton- 
Lamprecht & Schnyder, 1973) and recessive dystrophic EB (Briggaman & Wheeler, 1975b). 
Apparent differences in anchoring fibrils between the two main dominant dystrophic variants 
have also been reported (Hashimoto, Anton-Lamyprecht & Gedde-Dahl, 1975; Hashimoto et al., 
1976a). However, recent quantitative studies suggest that enumeration of anchoring fibrils may 
not be capable of distinguishing between recessive and dominant dystrophic EB (Tidman & 
Eady, 1983). Tidman et al. (1982) have also shown that anchoring fibrils are irregularly distri- 
buted in normal skin thus underlining the need for adequate controls in studies of this kind. 


Immunofluorescence (IMF) microscony 

By studying the localization in fresh blisters of anzibediess directed against normal components 
of the dermo-epidermal junction, Himtner et af. (1981) aad Kero et al. (1982) showed that it was 
possible to discriminate between the main variants of EE. Baker (1982) used IMF localization of 
bullous pemphigoid antisera in the diagnosis ef EB simplex, and Schachner, Lazarus & 
Dombitzer (1977) showed that the staining characteristics with bullous pemphigoid antiserum 
were different in junctional compared with dystrophic EB. It is argued that IMF microscopy, 
which can be performed on frozen sections, ik: quicker and simpler than electron microscopy 
(Hintner et al., 1981). However, rapid electron micrescopy may turn out to be less tedious than 
IMF which necessitates using multiple cocjuga:es Furthermore IMF, unlike electron 
microscopy, will not allow any disainctions to œe made between different types of junctional or 
simplex EB. 


Biochemistry 

Bauer, Gedde-Dahl & Eisen (4977) demosstrated increased amounts of collagenase in 
non-blistered skin in recessive dystrophic and iunctional EB but not in the simplex or dominant 
dystrophic types. Later, Bauer & Ziser. (1978. “cund increased synthesis of collagenase in vitro 
by recessive dystrophic EB fibrot lasts but net by cells from other variants of the disease. The 
albopapuloid (Pasini) variant of dominant destrophic EB has been differentiated from other 
forms of dominant or recessive dystrophic EF because fibroblasts from affected patients display 
an abnormality of glycosaminoziycan metaoelism—probably increased synthesis (Bauer, 
Fiehler & Esterly, 1979). While providing cight into the pathogenesis of EB, biochemical 
analysis has not generally been ernploved as a Sirst-line technique in diagnosis. However, given 
the difficulty in classifying certain patients with dystrophic EB, assessment of their skin 
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. fibroblast collagenase or glycosamineglycan synthesis may help to place them into the recessive 
or dominant group. 


Prenatal diagnosis 

This was first achieved in EB letalis (Rodeck, Eady & Gosden, 1980) and later in the 
Hallopeau-Siemens type of dystropt ic EB (Anton-Lamprecht et al., 1981). Small skin samples 
are taken at 18 to 20 weeks’ gestation during fetoscopy and examined by electron microscopy. At 
this stage of fetal development the u:trastructure of the dermo-epidermal junction is similar to 
that of the neonate and the level cf cleavage can be established. Blisters are not evident in utero 
but the biopsy trauma is sufficient to cause cleavage either within the lamina lucida in EB letalis, 
or below the basement membrane in dystrophic EB. Rodeck et al. (1980) noted that the 
hemidesmosomes were abnormal in a fetus with EB letalis. Prenatal diagnosis has now been 
attempted in several cases at risk from EB (Eady et al., 1982). Raised levels of maternal serum 
alphafetoprotein in the mid-trimester have been described in association with two cases of EB 
simplex (Yacoub et al., 1979; Cowton et al., 1982). 


Epidermolysis bullosa acquisita (EBA) 

EBA is now widely accepted as a diszinct blistering disorder with an apparent immunological 
basis (Roenigk & Pearson, 198%). Cleavage occurs below the basement membrane and 
immunoelectron-microscopical studies (Nieboer et al., 1980; Yaoita et al., 1981) have shown 
deposition of immuno-reactants within the superficial dermis. EBA is unrelated to the genetic 
variants of EB but may have to be coasidered in the differential diagnosis of acquired diseases 
such as pemphigoid, amyloidosis anc porphyria cutanea tarda. 


Department of Electron Microscepy R.A.J.EApv 
and Cell Pathology, M.J.TiIDMAN 
Institute of Dermatology, 
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Ophthalmological side-effects of 1 3-cis-retinoid therapy 


Sig, Recent findings by Milson et al. (British Journal of Dermatology 1982, 107, 491) suggest that 
13-cis-retinoid does not cause marked changes in tear secretion (Schirmer test) and tearfilm break-up time 
(BUT), although the authors recognise that these tests are crude and difficult to reproduce. We have 
evidence however suggesting that 13-cis-retinoid does cause a decrease in tearfilm BUT. 

Seven patients were examined ophthalmologically about 3 months after starting 13-cis-retinoid (3 
patients 1 mg/kg/day; 4 patients 0-5 mg/kg/day) for acne conglobata and again about 3 months after 
stopping the drug. No abnormalities were found. The basal tear secretion was assessed by the Schirmer 
test without use of an anaesthetic and appeared unchanged during and after therapy. Two patients had a 
very low level of basal tear secretion (1 & 2, see Table 1). Patient 1 complained of dry eyes and slight visual 
blurring during therapy. Patient 2 remained symptom free. Patient 7, the only one to wear contact lenses, 
was unable to continue to do so until about 3 months after discontinuation of the drug. 

The BUT was also measured three times in one session on each eye (Table 1). The difference between 
BUT during and after therapy with 13-cis-retinoid was highly significant (P < o-o1, using a t test for paired 
data on the mean for both eyes). These data could very well explain why patients cannot continue to wear 
contact lenses during 13-cis-retinoid therapy. 


TABLE 1. Tearfilm break-up time (BUT) in seconds on the right 
and left eye during and after 13-cis-retinoid therapy 


—————— ———MMÓ—ÀÀÀÀ 


BUT during therapy BUT after therapy 





Patient Right Left Mean Right Left Mean 





I 8 8 8 16:3 $3 10:8 
2 5 8-6 6:8 73 143 108 
3 73 12 9:6 31 31 31 
4 15 12 13:5 19 18:3 18:6 
5 43 63 53 20 31 255 
6 146 16 153 240 240 240 
7 14 14 14 >40 240 >40 


The tearfilm on the hydrophobic cornea comprises three layers. The inner-most layer apposed to the 
cornea consists of mucus; the middle layer consists of tear-fluid (water and salt); the outer layer consists of 
lipids. In view of the fact that 13-cis-retinoid causes a definite fall in sebum excretion rate, a possible 
explanation of decrease in BUT during 13-cis-retinoid therapy could be a reduction of lipid content of the 
tearfilm, thereby increasing evaporation. However, a reduction of mucus secretion of the goblet cells of the 
conjunctiva would also reduce BUT. A change of humidity could also affect BUT. The first series of 
measurements was performed in April, May and June, the second series in October and November. 
Because of central heating the humidity might have decreased in the examination room in winter, during 
the second series of measurements. Consequently, such a change of environmental humidity is unlikely to 
affect our conclusion that 13-cis-retinoid probably does cause a decrease in tearfilm BUT. 


Departments of Ophthalmology and *Dermatology, B. W.ENSINK 
Academisch Ziekenhuis, P.C.vAN VOORST VADER* 
9713 EZ Groningen, 
The Netherlands 
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Trauma-induced bullae: the presenting feature of systemic amyloidosis associated with - 
plasma cell dyscrasia 


Sin, We were interested in the case reports by Holden et a. (Britsk Journal of Dermatology 1982, 107, 701) 
of two patients with a plasma cell dyscrasia who develosec a bullous eruption with amyloid deposits along 
the epidermal basement membrane. They alse found basament membrane deposition of immunoglobulin 
similar to that observed in pemphigoid. 

We have recently seen a Caucasian male aged 54 vears who initially presented to the nephrologists in 
August 1979 with a nephrotic syndrome end was diagnosed with no major criteria of myeloma as having a 
plasma cell dyscrasia and renal amyloidosis. He was successfully treated with four short courses of 
melphalan and prednisolone, the last of which finished i January 1982. Six months later he developed 
blistering of his skin in response to even runor trauma and was referred to the Dermatology Department. 
On examination, the bullous eruption was extensive anc mvcived mainly frictional areas on his limbs and 
around his waist. Some bullae were clear and others were blood-filled, and they arose from normal-looking 
skin. Many blisters had ruptured giving rise tc large a-eas of denuded skin. Nikolsky’s sign was positive. 
Purpura were easily induced by shearing injury. There were no oral lesions and no other abnormalities 
were found on general examination. Suction-inducec b istering time on the inner arms was markedly 
reduced to 11 min from the normal of 60-30 min, unde: ecntrelledconditions. Histological examination of 
involved skin revealed a subepidermal bulla with little resctive inflammation. Congo-red P and Sirius red 
stains showed amyloid in the blood vessels deep in the dermis‘but not, as in the case of Holden et al., in the 
basement membrane. In addition no avyloid coulc be demonstrated in clinically uninvolved skin. 
Immunofluorescence studies failed to detect immunoreactants either in the basement membrane zone or in 
the vessel walls, both in involved and uninvolved skin. Siectronmicroscopy revealed a split involving the 
basal lamina. 

We report this case, both because of certain similari: eso tae recently reported cases and also because it 
differs in several ways: 








(i) Amyloid was demonstrated only in the blood vessels m the deep dermis and not at the basement 
membrane. 

(i) Direct immunofluorescence was negative. 

(ii) There was a long interval (3 years) setweer the diagnosis of systemic amyloidosis and the 
development of his bullous disease 


This patient is being treated with prednisclone with remissier of his skin lesions and a detailed case 
report will follow. We suggest that the bu.lous eruption :s not directly related to the presence of cutaneous 
amyloid but involves a change, as yet un:centzfied, in the collagen. 





University Department of Dermatology, snd SHERNAZ WALTON 
*Department of Histopathology, K.]. 5S. MacDoNALD 
Royal Victoria Infirmary, JANET MARKS 
Newcastle upon Tyne JouN CALLAGHAN* 


Pharmacological variab Ety of crude coal tar 


Str, Lowe et al. (British Journal of Dermatology 1982, 137, 475) showed a decrease of DNA synthesis 4 h 
after topical application of coal tar. They citec previcas »ubiications which supported their work. They 
ignored the majority of reports which disagreed with :beir findimgs and which reported an increase in 
mitotic rate labelling index or epidermal taickzess ( Jambon, 1909; Combes, 1943; Kaidbey & Kligman, 
1974; Elgjo & Larsen, 1973; Saidfeld & Orta, 1965; Wrench & Braten, 1975; Foreman et al., 1979; Sarkany 
& Gaylarde, 1976). 


* 
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Furthermore, their observations on the pharmacological variability of coal tar are no: new. This was first 
demonstrated by Downing & Bauer (r948) and confirmed in later studies (Wrench & Britten, 1975; 
Sarkany & Gaylarde, 1976). In addition we reported data on the effect of various coal tar fractions on 
epidermal thickness and showed that zoal tar and certain of its fractions could suppress epidermal 
thickening induced by a topically applied irritant. 

Coal tar stimulates epidermal turncver in normal skin. However, coal tar causes suppression of 
epidermal hyperplasia in psoriasis (Fry & McMinn, 1968) and of thickening induced by irritants. It is 
therefore reasonable to postulate that components with both irritant and anti-phiogistic activity are 
present. Part of this suppressive activity was present in an acid-soluble fractien that has minimal irritant 
properties (Sarkany & Gaylarde, 1976). 


Department of Dermatology, I.SARKANY 
'The Royal Free Hospital, P.M.GAYLARDE 
London, NW3 
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Reply 


Sir, I am most grateful for the above letter from Drs. Sarkany and Gaylarde. I was aware of reports 
showing proliferative responses to topical coal tars in normal epidermis and did not choose to intentionally 
ignore these reports. In fact, our paper quoted one study by Lavker et al. (1981) who reported an early 
hyperplastic effect of tar on normal skia followed by epidermal thinning after 40 days application. 

We do not know the mechanisms of action of coal tar used in the therapy of differentskin diseases. There 
are numerous agents that are effective ir psoriasis and as an early effect suppress epidermal DNA synthesis 
rates. Anthralin, for example, will suppress epidermal DNA synthesis as an early event after treatment of 
normal epidermis (Lowe & Breeding, 1981), but also as a later event will produce a hyperproliferative 
response. This is also true of UV-B irradiation. 

Our paper on the pharmacological variability of coal tar therefore reported the use of an alternative 
bioassay to investigate one biological effect of crude coal tar and a purified ter product. It should also be 
noted that the crude coal tar tested in our studies was obtained from the same source using apparently the 
same distillation temperatures and procedures. It was clear from our results that the distillate fractions 
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from this source had significantly different activities m the bioassay of epidermal DNA synthesis 
suppression in the hairless mouse. T his suggests the possibility o” variable therapeutic activity, even when." 
crude coal tar is obtained from one supplier. Because ofzpace restraints, an exhaustive list of references was 
not possible and I am grateful for the additional referseces on coa! tars published with their letter. 

I would like to thank Drs. Sarkany and Gavlarde for their observations which bring more fully into 
perspective the extremely complex effects of coal tars on the skia. 





Division of Dermatology, NicHOLAS J. Lowe 
UCLA School of Medicine, 

Los Angeles, 

California, 

U.S.A. 
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Tissue Growth Factors. Edited by R. 3aserga (1981) Berlin: Springer-Verlag. (No. 57 in Handbook of 
Experimental Pharmacology Series). Pp 630. Price $154. 


Books are a little like people. Some are slim, pretty and superficial, others are weighty, dependable and 
authoritative. This book falls into the la:ter class. Biology owes much to Professor Renato Baserga who 
over the years has produced a series of pu»lications of immense value to research workers in the field of cell 
kinetics and cell culture. The present vokume contains seventeen excellent reviews with the overall theme 
of tissue-derived growth control substances. There is an introductory chapter by Baserga himself which 
starts the ball rolling with a discussion on:some of the events that take place before and during cell division. 
Your reviewer found this of particular interest as it contains interesting data on the changes in cell size 
before and during mitosis. An important contribution follows from a very eminent cell culturist, Professor 
Ham, who has written encyclopaedicall7 on the effects of changes in the media on cell growth in vitro. 
Subsequent chapters deal with individual tissue-derived growth control substances, Of particular interest 
to the practising skin biologist are charters on epidermal growth factors and chalones. They are both 
written by acknowledged experts (Professors G. Carpenter and O.H. Iversen) and stand as definitive 
monographs on these subjects. Nonetheless, I would have preferred a modicum of doubt in the section on 
epidermal chalone in which it is stated ‘It is now established beyond reascnable doubt that aqueous 
extracts of epidermis contain substances with specific growth inhibitory effect on keratinocytes.’ Clearly 
the chapter on chalones has to be read with the author's phrase ‘The author . . . works within the paradigm 
that chalones exist,’ very much in mind. Other sections of more general interest include those on proteases, 
androgenic factors, somatomedins, anc glucocorticoids—all of more than passing interest to those 
interested in skin. This is a work of immense scholarship. It demands place in all medical school libraries 
and laboratories concerned with cell culwire-and cell kinetics but only the weaithier scientists will want to 
purchase a copy personally. 

R.MARKS 


Clinico-Pharmacological Models fo- the Assay of Topical Corticoids. H. WeNpr and P.J.FRoscu. 
(1982) Basel: Karger. Pp. 61. Price D.M.40.- 


Even those of us who speak out against sopical corticosteroids in public, use them (sparingly, I hope!) in 
the privacy of our clinics. They have been and will continue to be, an important part of the practice of 
dermatology as well as a focus for controversy. Anything which extends our knewledge and understanding 
of these drugs should be welcomed. For this reason I was delighted to see this slim and well-presented 
booklet. Curiously enough I cannot remember a previous volume similarly devoted to the methods and 
models used for the assay of topical corticosteroids. It is essentially a guide to ‘would-be’ clinical 
investigators of one sort or another and in this sense is quite useful. Clearly the authors have extensive 
experience of the experiments they describe and the book is liberally laced with their own results. In fact 
the publication is really a collection of ‘minipapers’ documenting their studies with groups of 
corticosteroids. 

Useful though it is, the book has faults. The title itself is somewhat misleading. Topical corticosteroids 
are its focus, and not topical ‘corticoids . Furthermore the title suggests that it reviews all the methods 
available rather than documenting the authors’ own experiments. The book is copiously illustrated but 
many of the pictures, although of good quality, are of little value. Do we really need pictures of a blister and 
a pale, vasoconstricted area covering whole pages? Similarly there seems little point in having quite so 
many pictures of dressings and tubes of creams. A final minor grumble stems from the English style. I 
realize that English is not the first language of the authors but surely the publishers could have made the 
flow of words a little less stodgy? 

These points aside, I enjoyed reading it. I believe that it will be useful also for many clinical 
dermatologists to learn some of the practicalities of the tests on the preparations they prescribe. 

R.MARKS 


631 


British Journal of Dermatology (1982) 108, 632. 


News and Notices 


CIRD Symposium: Advances in Skin Phar-acology, Sophia Antipolis, October 1983 


The 4th CIRD Symposium will be held at Sophia Antpo is, near Nice, on 24-23 October 1983. The aim of 
the Symposium will be to examine methods linking œE end animal experiments with clinical experience. 
The presentations will be divided irzo three sessions: “Sew devir-o approackes; Recently developed animal 
models; Clinical aspects. The Symposium will be organized by M.Greaves, L.Juhlin, M.Prunieras, 
H.Schaefer and B. Shroot. Abstracts of ap to 300 werde sheuld be sent as soon as possible and not later 
than May 15, 1983 to: Prof. Hans Schaefer, Cente /nternztional de Recherches Dermatologiques, 
F-06565 Valbonne, France. Further infermation is araiable on request. 


Practical Skin Pathology Course, New York, August 1983 


A course on Practical Skin Pathology approved be the A.MLA. and che A.A.D. will be given at 
Grossinger's, Liberty, New York, 23 August to 2 Sepcæmber 1953. This is a comprehensive and practical 
review of Dermatopathology, sponsored by the LLeocrtmen: of Dermatology, New York Medical 
College-Metropolitan Hospital Center, New York, U S.A. There will be 38 formal lectures, 8 supervised 
microscope sessions of 400 unknown slides, and 20 adtitiona! heurs for optional independent study of the 
slides. For further information, plezse wr:te to Mart H. Brownstein, M.D., Skin Pathology Course, 2 
Jordan Drive, Great Neck, New York 11c21 or phone /:16; 829-8578. 


British Society for D'erma:opathology 


A one-day educational meeting will be held prior to the main B. A.D. Meeting on Monday 27 June 1983, at 
Kensington Town Hall, London. Invited speakers wil include psominent European dermatopathologists. 
For further information please contact Dr R. Russell Jones, Secretary, British Society for Dermatopatho- 
logy, St John's Hospital for Diseases of the Skin, Lisie Street, Leicester Square, London WC2H 7BJ. 


Thz Wycombe Prize 1983 


Nominations are invited for this prize wch is offered for an cutstanding contribution to dermatology 
published from a district general hospital or noa-teacbirg centredn the United Kingdom. For regulations 
please contact the Hon. Secretary, E. A.D. Offce, 7 Jekn Street. London WCIN 2ES. 


The Whimszer Prize 


Nominations are invited for the above prize sc: up to commemorate the late Dr Ian Whimster. It will be 
awarded on the basis of work (including theses) psblihed ia the preceding 3 years in the field of 
experimental pathology of the skin. Nom.rations to b seat to the Hon. Secretary, B.A.D. Office, 7 John 
Street, London WCIN 2ES. 


Consultant Appointments 


The following appointments have recentiv been made. 

Dr W. Branford, Consultant Dermacologist to the Kettering District. 

Dr A.Chu, Senior Lecturer in Dermatology, “he Harsrersmith Hospital. London. 

Dr T.P.Cutler, Consultant Dermato:cgis: to the East £ zffolk District Health Authority, based at Ipswich. 
Dr A.S.Highet, Consultant Dermatelogist to York ard Scarborough Health Districts. 

Dr J.M.Mahood, Consultant Dermatologist to the Northampton & Kettering Health District. 

Dr R.J.Mann, Consultant Dermatologist to the Swincer District Health Authority. 

Dr LR.White, Consultant Dermatologist at St John’s Hespital for Diseases of the Skin, London. 
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Psoriasis is a solitary condition. It has been 


'eported that “. . . patients lives can become 
:ompletely taken over by manoeuvres designed 
o avoid exposing their affected skin to the 
yublic eye? Alphosyl helps you bring them out 
of hiding with an effective and highly acceptable 
ange of treatments. 

is ideal for chronic 
eneralised psoriasis. 

is especially beneficidtfor 


lexural psoriasis. 


ol 


EN ru 


f —— em oco 

is a pleasantly 
scented shampoo for psoriasis of the scalp and 
dandruff. 

contains hydrocortisone for 
conditions where flare-ups occur. (Hydrocorti- 
sone is recognised as being safer than fluorinated 
steroids such as betamethasone). 

Unlike dithranol based treatments, the 
Alphosyl range is non-staining and free from 
unpleasant odour. Further information is 


available on request. 


Coal tar extract, allanzzin; with hydrocortisone (HC only) 


FULLER FREEDOM FROM PSORIASIS 





ion PC (Shampoo): 0.2% allantoin, 5% refir 


P 


refined coal tar extract. Alphosyl 


iphosy! Lotion & Alphosy! Cream: 2% allantoin, 5 
stimulant for the treatment of psoriasis. Alphosyl Lotion: the basic treatment for psoriasis of the body and sc 





PRESENTATIONS: Aj 





am/Alphosy! HC: Apply liberally 2 to 4 times daily. Massage gently i 
y. Discontinue if irritation occurs or in cases of sensitivity to coal tar. Alphosyl HC contains hydrocortisone; in infants 


corticosteroid anti-inflammatory therapy is needed. DOSAGE & ADMINISTRATION: Alphosyl Lotion/Alphosyl Cre: 


Rinse and repeat if necessary. CONTRAINDICATIONS, WARNINGS ETC. For external use onl 










long term cont 
PACKAGE QUANTITIES AP 


pplication PC). 0036/0026 (HC) 


UTIONS: Do not refrigerate, store at room temperature 





PHARMACEUTICAL PRECA 


RODUCT LICENCE NOS. 0036/5008 (Lotion). 0036/5006 (Cream). 0036/5005 (A 








y in pregnancy i.e. in large amounts or for long periods. 


g £0.50. Alphosyl HC 30 g £1.78; 45 g £2.52. P! 


Miller Ltd, Professional Relations Division, Hatfield, Hertfordshire ALTO ONZ 


even without occlusion. Topical steroids should not be used extensivel 


Alphosyl Cream 75 g £1.63. Alphosy! Application PC 60 
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Diseases of the Nails and 
their Clinical Management 


Edited by R. Baran MD, Head of Departinent of Germeatosogy, Gereral Hospital, Cannes, and 
R.P.R. Dawber, MA, MB, ChB, FRCP, Consult Dermaiologis:, Oxford Hospitals and 
Clinical Lecturer in Dermatology, University of Gxlord 

This important title will be an essential reference or all clinicians involved in the diagnosis and 
management of diseases of the nails. R presents a comprehensive account of the structure and 
function of the nails, and of the clinical and therapeutic aspects of all nail disease, including 
surgical treatment where appropriate. Chapters have been contributed by a team of authors of 
international renown and the book is lavishly illustrated with colour plates to assist in diagnosis. 








Contents: Embryology, anatomy and physiology ? P.R. Dawber; Paysical signs R. Baran; 
Investigations R.P.R. Dawber; The nail in childhood and oid age R. Baran; Fungal diseases R.J. 
Hay; The nail in dermatological disease R Baran The pai! in systemic disease D. Fenton and 
J.D. Wilkinson; Occupational abnormalities and contact dermatitis R.J.G. Rycroft; Genetic 
abnormalities L. Juhlin; Surgical treatments (and «Ein tumours) H. Bureau, E. Haneke and R. 
Baran; Cosmetics E. Brauer. 


Summer 1983. 500 pages, 300 illustrations (200 in colour). About £48.00 


Blackwell Scientific Publicat ons 











Essentials of Skin Disease Management 


D.J. Barker MA, MB, MRCP, Lecturer in Derraaiotogy, University of Leeds and 
Honorary Registar in Dermatology, The Geseral Infirmary at Leeds 

and L.G. Millard MB, MRCP, Consultant Dermatoiogist, Rotherham Area Health 
Authority and Clinical Lecturer, University of Sheff eid 

From the reviews of this practical handbook 


‘For general practitioners, dermatologasts and medical students the book is a must. 
British Medical Journal 


‘A thoroughly sensible and useful pocxet-s:zed boox on the management of skin disease." 
Clinical and Experimental Dermatolozy 


‘I would recommend this book to GPs, housemen. tutors and schools of nursing as a useful 
addition to the library.” Nursing Times 


‘A valuable little book which is lucid, surprisingly comprehensive and rounded off with a sound 
basic formulary.’ British Journal of Hospital Medicine 


1979. 96 pages, 25 illustrations Paper, 25.50 


Blackwell Scientific Publications 





NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the pathology 
of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of the dermatologist 
in clinical practice. However, the rapid development, during the past twenty years, of research on the physiology and 
experimental pathology of the skin has been reflected in the contents of the Journal, which now provides a vehicle for the 
publication of both experimental and clinical research and serves equally the laboratory worker and the clinician. To 
bridge the gap between laboratory and clinic the Journal publishes signed editorials reviewing, primarily for the benefit 
of the clinician, advances in laboratory research, and also reviews of recent advance in such aspects of dermatology as 
contact dermatitis, therapeutics and drug reactions. Other regular features include book reviews, correspondence and 
society proceedings. The Journal is the official organ of the British Association of Dermatologists and also of the 
Netherlands Association for Dermatology and Venereology, but it attracts contributions from all countries in which 
sound research is carried out, and its circulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is covered by Current Contents, 1S1/BI OMED, 
Science Citation Index and ASCA. 


Manuscripts should be sent to the Editor, Dr J.L. Burton, Dermatology Department, Bristol Royal Infirmary, Bristol 
BS2 8HW. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, and bear the 
title of the paper, name and address of each author, together with the name of the hospital laboratory or institution where 
the work has been carried out. The name and full postal address of the author who will be responsible for reading the 
proofs should be given on the first page. A duplicate copy, complete with figures, tables and references, should be sent, 
since in many cases two referees are consulted. The author should keep a carbon copy of his manuscript. The Editorial 
Board reserves the right to make literary corrections. 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur frequently. 
In the tide unusual abbreviations should be identified, in the introduction and discussion they should be used sparingly. 
Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) ml 
milligram(s) (10 ^ °g) mg second(s) s gravitational acceleration g 
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its relevance to the study of cell proliferation :n cancer. This beck contains the papers and discussion 


from a symposium where views were aired cn this often e ontreversiai subject by experts from the 
UK, the USA, the Netherlands, Germany, Norway, France, Selg.am, Sweden and Israel. 


MANUAL OF PRACTICAL DERMATOLOGY 


(Medicine in the Tropics Series) 


John H S Pettit 
240PAGES 4-COLOURILLUS PAPERBACE £795 ISBN 9443026169 


After a simple introduction to the skin and an outline of derrat2iog:cal therapy, the book is divided 
into three main sections. There are also two appendices, ite firs’ giving details of the techniques 
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sited infection. 
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SUMMARY 


In a prospective study of thirty-seven infants presenting with dermatitis in early infancy it was 
found that pruritus, a positive family history of atopy, and the age of onset of skin lesions were of 
little value in distinguishing atopic dermatitis from infantile seborrhoeic dermatitis. The most 
useful distinguishing features were the increased incidence of lesions on the forearms and shins 
in atopic dermatitis, and in the axillae in infantile seborrhoeic dermatitis. The onset of skin 
lesions solely in the napkin area favoured a diagnosis of infantile seborrhoeic dermatitis, but 
when more than one site was involved the distinction was less clear. Infantile seborrhoeic 
dermatitis carried a much better prognosis than atopic dermatitis. In thirty-six out of 
thirty-seven infants the definitive diagnosis could be made with confidence on clinical grounds 
by the age of I year, but was often difficult at first presentation in early infancy. 


The distinction between seborrhoeic dermatitis and atopic dermatitis in the very young infant is 
frequently difficult. Indeed not all clinicians believe they are distinct entities and Vickers (1980) 
prefers to term infantile seborrhoeic dermatitis the ‘seborrhoeic pattern of infantile eczema.’ 
We agree with Beare & Rook (1979) that the prognosis of infantile seborrhoeic dermatitis and 
atopic dermatitis is generally so very different that it is well worthwhile to try to differentiate 
between them at an early age. We have therefore carried out a prospective study with the aim of 
defining clinical manifestations of value in the early diagnosis of infantile seborrhoeic and atopic 
dermatitis. In this study we have not attempted to separate ‘napkin psoriasis’ from seborrhoeic 
dermatitis although some authors feel there is justification for doing so as there may be a higher 
incidence of psoriasis in these infants and their relatives (Warin, 1967; Neville & Finn, 1975). 


METHODS 


Thirty-seven infants under 6 months of age, presenting consecutively with extensive infantile 
dermatitis were studied. 


Correspondence: Dr V.M.Yates, The Skin Hospital, Quay Street, Manchester, M3 3HL. 
0007-0963/83/0600-0633802.00 © 1983 British Association of Dermatologists 


633 


634 V.M.Yaies, R.EI Kerr and F. M.MacKie 


Information regarding age at omset of skin esions, site of onset, spread of eruption and 
evidence of pruritus was obtained frem the parcats. The method of infant feeding was noted and . 
if an infant had been breast-fed further enquire: were made regarding duration and possibility 
of complementary cows’ milk feeds at any stage. In infants who had commenced mixed feeding 
any suspected or observed reactions to foods were recorded. Personal and family history of 
atopic disease was obtained in this group of oztents and in a control group of thirty-seven 
infants attending a well baby clinic. A positive ‘amily history of atopy was recorded when one or 
more first or second degree relatives had a posi:ve family history of asthma, eczema or allergic 
rhinitis. 

Infants were fully examined and the distribucien anc morphology of the eruption noted. In 
view of the obvious difficulties of assessing pruritus in this age group, infants were regarded as 
having pruritus only if excoriations were obvious or scratching was observed by parents or 
clinicians. Swabs were taken from the skin of tæ napkin area, axillae and trunk for isolation of 
bacteria, Candida species and Herpes simplex. 

At first presentation infants were assigned to ome of taree categories: (a) definite diagnosis of 
atopic dermatitis, (b) definite diagnosis of in£zntile seborrhoeic dermatitis and (c) diagnosis 
uncertain. A definite diagnosis of atopic dermat tis was made only if infants satisfied Hanifin & 
Rajka's criteria (1980). This required having at least three of the following basic features: 
pruritus, facial and extensor involvement, ch-onic or chronically relapsing dermatitis and 
personal or family history of atopy. Alsc, three 2x more minor features such as xerosis, tendency 
to cutaneous infections, early age ef onset, chei itis, facial pallor or erythema, food intolerance 
etc., were required. A firm diagnosis of infan:iie seberrhoeic dermatitis was made in those 
infants who had erythematous scaling lesiors affectirg the scalp, napkin area and flexures, 
usually in an otherwise well and contented in£znt. 

An initial treatment regimen consisting ef expcsure of affected body areas, topical 
non-fluorinated corticosteroids anc emollients was instigated. usually on an in-patient basis. 
Thereafter infants were seen once or twice mcoathly depending on clinical progress. At the end 
of the first year of observation the diagnosis was reassessed in the light of clinical progress and 
clinical findings were correlated with the diagnosis. Twenty-five out of thirty-seven infants have 
now been followed for a minimum period of z years. 

Statistical methods used for analvsis of clinical data were the 7* test with Yates’ correction and 
Fisher's exact probability test where appropriete. 


RESULTS 


We studied twenty-three males and fourteen females with a mean age at presentation of 14 weeks 
(range 3-24 weeks). At first presemtation five ir fants satisfied Hanifin & Rajka’s (1980) criteria 
for diagnosis of atopic dermatitis and in twelve a firm diagnosis of infantile seborrhoeic 
dermatitis was made. Thus in twenty infants tbe differentiation between atopic and infantile 
seborrhoeic dermatitis could not be made with certainty when the patients were first seen. When 
the infants were reviewed at the age of r year, a firm clinical diagnosis had been reached in 
thirty-six out of thirty-seven patients. Nine satisfied the criteria for diagnosis of atopic 
dermatitis. Twenty-seven had been diagnosed as having infantile seborrhoeic dermatitis. The 
remaining infant, as yet undiagnosed, has had «rythrodermic episodes. Clinical features found 
at presentation and during follow-up were rev ewed aad correlated with the final diagnosis as 
follows. 
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Age at onset of skin lesions 

There was no significant difference between the mean age of onset of skin lesions in each group 
of infants, this being 4:9 weeks (range 3-23 weeks) in infantile seborrhoeic dermatitis and 5'4 
weeks (range 2-12 weeks) in atopic dermatitis. 


Site of onset 

In infants with atopic dermatitis the face and napkin area were the first sites to be affected in six 
infants, the face and scalp in two infants and the napkin area alone in the remaining infant. 
However in the group with infantile seborrhoeic dermatitis, the eruption commenced in the 
napkin area in twenty-one out of twenty-seven patients. The face and scalp were the first 
affected sites in four other infants and the scalp and trunk respectively were the sites of onset in 
the remaining two infants. 


Distribution and morphology of lesions 

The distribution of skin lesions in atopic dermatitis is shown in Table 1. Seborrhoeic infants had 
a significantly increased incidence of lesions in the axillae compared to the atopic infants 
(P < 0-001) and atopic infants had a similarly increased incidence of lesions on the forearms and 
shins compared to the seborrhoeic group (P < o-o01). Frequency of involvement of other sites 
was similar in the two groups. Morphologically, lesions were often alike, comprising erythema, 
scaling and microvesicle formation. Two infants with infantile seborrhoeic dermatitis had 
lesions on the trunk resembling guttate psoriasis. 


Pruritus 

Obvious pruritus was not apparent before the age of 6 weeks but was found in nearly a third 
(29°) of infants with seborrhoeic dermatitis, although it was significantly more common in 
atopic dermatitis, where it was apparent in 89% of the group. Although this difference between 
the two groups was statistically significant (P < 0-01), pruritus in infancy is obviously difficult to 
assess objectively. 


TABLE I. Comparison of the distribution of skin lesions in infantile seborr- 
hoeic dermatitis and atopic dermatitis 








Infantile seborrhoeic dermatitis Atopic dermatitis 
(nz27) (n9) 
No. No. 
Site patients patients 
Affected affected 25 affected 96 P 
Scalp 26 96 7 77 N.S. 
Face 20 74 9 100 N.S. 
Axillae 24 88 2 22 < 0-001 
Forearms 5 19 9 100 <O-001 
and shins 

Napkin 27 100 9 100 N.S. 


area 
——— M M M M — M M——————————  À À € 


N.S. = not significant 
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TABLE 2. Prevalence of atopy in firs: are} secord degree relatives of 
infants with atopic dermatitis or seborraeeic dermatitis and control 








infants 
No. wish family 
Group tstwry of atopy “e P 
Atopic dermatitis (n = 69? 5 55 «005 
Infantile seborrhoeic dermatitis in = 27: 9 33 NS. 
Control infants (n = 37) 5 14 





N.S. « no: significent [P > OCS; 


Atopy in relatives 

The frequency of occurrence of a positive family history-of atopy in infants with seborrhoeic and 
atopic dermatitis and control infants is shown in Tabte 2. A third of the seborrhoeic group and 
just over half of the atopic group had at least one family member with atopy compared with 14%, 
of the control group. 


Subsequent course of the disease 

Resolution of the skin lesions scen at presentation occurred after 2-4 weeks with appropriate 
therapy as previously described. The clearance times did not differ significantly between the 
atopic and seborrhoeic groups, although relapse retes were quite different. All infants in the 
atopic group had relapsed before th? age of 1 year and fourpatients who subsequently proved to 
have the most severe and persistent atopic dermatitis developed a recurrence of skin lesions a 
few weeks after clearance of the eruption seen at presentation. Two other infants had moderately 
severe atopic dermatitis and in three the clinical pieture had been that of localized mild atopic 
dermatitis. 

In contrast the group with infaatiie seborrhoeic dermatitis had a much better prognosis, 
twenty-four out of twenty-seven having no furtber skin lesions apart from mild napkin 
erythema. Three infants experienced a trznsient second episode. One child developed infantile 
acne at the age of 9 months. 


Skin cultures 

The bacterial flora isolated from infants with atopic dermatitis and those with seborrhoeic 
dermatitis was similar. Staphyloccccus aureus wes by fer the most common isolate, being found 
in eighteen out of twenty-seven (66^ ..) of the seborzkoeic group and in six out of nine (66%) of 
the atopic infants. Candida albicans wzs isolated ‘rom 19°, of patients with infantile seborrhoeic 
dermatitis compared with 11^; of infants with atopic dermatitis. The slightly higher culture rate 
in the seborrhoeic infants does not necessarily mean that the organism is a pathogen. Herpes 
simplex was cultured from one chiid with infantile seborrhoeic dermatitis. 


Influence of breast feeding 

Three infants in the atopic group ceveloped the:r siin lesions at 3 to 4 weeks of age while being 
exclusively breast-fed. Five infants w:th infantile seborrhocic dermatitis were also breast-fed at 
the time of onset of their skin lesiors. In these infants breast feeding does not therefore appear to 
have delayed or prevented the onse: of their skin disease. 


Infantile seborrhoeic dermatitis and atopic dermatitis 637 


Food intolerance 

Only one patient with atopic dermatitis had clinical evidence of definite food intolerance, 
developing perioral erythema after eating eggs. None of the seborrhoeic group gave a history of 
food intolerance. 


DISCUSSION 


Features that are commonly thought to distinguish atopic from infantile seborrhoeic dermatitis 
are: age of onset of skin lesions, distribution and morphology of eruption, presence or absence of 
pruritus, family history of atopy and prognosis (Beare & Rook, 1979). 

Although it is generally considered that atopic dermatitis rarely begins before 2 months of age 
(Roth & Kierland, 1964; Champion & Parish, 1979) and that infantile seborrhoeic dermatitis 
begins almost invariably between the second and tenth weeks (Beare & Rook, 1979), we found 
the time of onset to be similar in the two groups. This feature is therefore not of value in 
differential diagnosis in our series. 

Thirty-three percent of infants with seborrhoeic dermatitis had a family history of atopic 
disorders in their immediate relatives. This did not differ significantly from the incidence in our 
control group and was similar to the figure of 30% quoted for the incidence of atopy in close 
relatives of normal persons (Champion & Parish, 1979). Therefore, while we found a positive 
family history of atopy in a significantly higher percentage of our atopic infants (55% ), clearly a 
positive family history of atopy may not always be as valuable in differentiating between 
infantile seborrhoeic and atopic dermatitis as some authors have suggested (Rajka, 1975; 
Brauner, 1979). 

We do not recognize napkin psoriasis as a separate entity but include this as a form of 
seborrhoeic dermatitis. When the site of the eruption was solely in the napkin area this favoured 
a diagnosis of seborrhoeic dermatitis. However, when skin lesions commenced in two or more 
areas simultaneously, for example scalp and napkin area, the distinction between seborrhoeic 
and atopic dermatitis was less clear. Scaling of the scalp was frequently seen in the atopic group, 
while involvement of the cheeks, usually said to be a hallmark of atopic dermatitis in infancy 
(Rajka, 1975; Champion & Parish, 1979), was as common in infantile seborrhoeic dermatitis. 
Seborrhoeic infants had a significantly increased incidence of lesions in the axillae, and atopic 
infants had a similarly increased incidence of lesions on the forearms and shins. This difference 
in the distribution of the eruptions was the most significant distinguishing feature in our series. 

Obvious pruritus was rarely observed before the age of 6-8 weeks and was found in nearly a 
third of the seborrhoeic infants, although it occurred significantly more commonly in our atopic 
group, where 89°% had pruritus. The absence of pruritus in very young infants is therefore not 
helpful in differential diagnosis and as the presence of pruritus at a later date is not the total 
prerogative of the atopic infant, its diagnostic value in older infants may also be limited. 

The much better prognosis of infantile seborrhoeic dermatitis is confirmed by the findings of 
this study, where only three infants had a transient second episode of seborrhoeic dermatitis and 
infants were free of skin lesions by the age of 1 year. This was in contrast to the atopic group, 
where all infants had relapsed during the first year and at t year of age all had skin lesions ranging 
from mild in three infants to severe in four infants. 

The apparent development of atopic dermatitis in infants initially diagnosed as having 
seborrhoeic dermatitis may result from the chance occurrence of seborrhoeic dermatitis in 
children with inherited atopic tendency (Dietal, 1965). However as a confident diagnosis on a 
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single examination at an early age was difficult in tany ef the infants in our series, it may be that 
some of these reported cases may represent an error ip the original diagnosis. 

Thus from our clinical experience. apart fror some guidance from the site of onset and 
distribution of the eruption, one has to adopt a “wait and see’ policy if the distinction between 
infantile seborrhoeic dermatitis and atopic derm aritis at presentation is difficult. Age of onset, 
family history and pruritus were found to be of Eraited diagnostic value in this series. 

In a further study (Yates et al., 1983) we have -bown that total and antigen-specific IgE levels 
are of value in distinguishing the two coadmtiors. 
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SUMMARY 


Total and antigen-specific IgE levels using the radioallergosorbent test (RAST) were measured 
in a prospective study of thirty-seven infants with dermatitis of early infancy, with the aim of 
distinguishing between atopic and infantile seborrhoeic dermatitis at an earlier age than is 
usually possible on clinical grounds. The results were correlated with the clinical diagnoses 
made after 1—2 years close follow-up. They showed that a RAST screen to egg white and to milk 
antibodies, and to a lesser extent total IgE levels, are of value in diagnosing atopic dermatitis at 
an early age and distinguishing this from infantile seborrhoeic dermatitis. 


Raised serum IgE levels have been shown to precede the clinical manifestations of atopic disease 
(Polmar, Robinson & Minnefor, 1972; Hamburger et al., 1974; Kjellman, 1976) and may 
therefore predict the later onset of atopic manifestations in individuals at risk. This may be of 
particular value in infancy (Orgel er al., 1975), where the early diagnosis of atopic dermatitis is 
sometimes difficult. In a recent study (Yates, Kerr & MacKie, 1983), we demonstrated the 
difficulty of making a distinction on clinical grounds between atopic and infantile seborrhoeic 
dermatitis (including napkin psoriasis) in young infants. With the aim of distinguishing between 
these two conditions at an earlier age than is usually possible on clinical grounds, we have 
investigated the diagnostic and prognostic value of measuring both total and antigen-specific 
IgE levels in young infants suspected of having either atopic or infantile seborrhoeic dermatitis. 


METHODS 


We studied thirty-seven infants under 6 months of age who presented consecutively with a 


Correspondence: Dr V.M. Yates, The Skin Hospital, Quay St., Manchester M3 3HL. 
0007-0963/83/0600-0639802.00 © 1983 British Association of Dermatologists 
639 


640 Victoria af. Petes ef a. 


TABL: 1. Detasis of naveat= studied 

















Age at preseutatien Fellow-up time 
No. of Se ea II D EE CREER TD 
patients Male Female Range Mear Range Mean 
37 23 14 3-24 weeks I4 weeks — 14-30 months 19 months 


clinical diagnosis of either atopic or infantile sebcrrhceic dermatitis. Patient details are shown in 
Table r. The clinical features and progress of these wifants were closely followed during the first 
1-2 years of life and during this period a diagnces:s was reached purely on clinical grounds. At 
presentation (3-4 months), a 2-3 ml sample of blvec was taken for estimation of total IgE levels, 
a RAST screen to seven allergens, IgA, IgM aad IgG levels and an eosinophil count. These 
investigations were repeated at the ages of 6 monks, : year and when appropriate 2 years. At the 
end of the study results were correlated with the - lirica findings and diagnosis. Total IgE levels 
were measured in duplicate by a direct radicimmnumosorbdent technique (Ceskar & Lundkvist, 
1972) using the Phadebas IgE PRIST kits (Pharmecia D'agnostics, Uppsala, Sweden). Results 
were expressed in U/ml of serum (1 U/ml = t kJ. gi). The upper limit of normal was taken as 
the mean for the age of the infants plus two stancard deviations. At the age of 3-4 months this 
was taken as 8 U/ml and at 1 year as 15 U ‘ml (Kiclbxan, “ohansson & Roth, 1976). The specific 
IgE antibody activity was determined by a -acicallergosorbent test (Wide, Bennich & 
Johansson, 1967). 

Phadebas RAST kits with allergens linked to paper discs as the solid phase were used for the 
assays. Each serum sample was tested against è panel of seven allergens: egg white, milk, fish 
(cod), Dermatophagoides pteronyssinas (house čast mites, cat epithelium, dog epithelium and 
Poa pratensis (meadow grass pollen} and the results expressed in the Phadebas RAST score 
system: O, I, 2, 3 and 4, with 1 or more regarded a» positive. 

IgG, IgM and IgA levels were measured on secum samoles by a single radial diffusion method 
(Fahey & McKelvey, 1965). Eosinophil coumts were performed using a Fuchs-Rosenthal 
counting chamber. Eosinophilia was defined as more thar. 400 eosinophils/mm? and a high grade 
eosinophilia as more than 700 eosincphils/mm:. 


RESELTS 


During the study period, nine infants were c egrosed on clinical grounds as having atopic 
dermatitis and twenty-seven as having infantil seborrkocic dermatitis. In one child who had 
repeated episodes of erythroderma and a positive “amily history of both psoriasis and atopic 
dermatitis, a definite diagnosis has not yet been reached. Full clinical detaiis of this group of 
infants have been reported elsewhere (Yates ei el., 1982). 


Total IgE levels 


Atopic patients. Total IgE levels at the ages of 3-4 months and t year are shown in Fig. 1. Eight 
out of nine infants with a clinical diagnosis of atepie dermatitis were found to have total IgE 
levels greatér than 80 U/ml at 3-4 months and all rine had reached this level at 1 year. In four 
infants the total IgE titres were over 1000 Um. 
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FIGURE 1. Total IgE levels in infants with atopic dermatitis (@——@) or infantile seborrhoeic dermatitis 
(O——-O). Results are given for ages 3-4 months and 1 year. 


Seborrhoeic dermatitis patients. Normal total IgE levels were recorded in twenty-four out of 
twenty-seven infants with seborrhoeic dermatitis at 3-4 months. Two children had markedly 
elevated levels (270 U/ml and 240 U/ml!) and in a third child a value just above the mean + 2 s.d. 
for age was recorded (13 U/ml). The IgE levels of these infants were normal when repeated at 6 
months and 1 year. However, at 1 year three other infants had IgE levels above the normal range 
(29 U/ml, 70 U/ml and 68 U/ml), the remaining twenty-four infants having normal IgE levels. 


RAST results 


Atopic patients. At 3-4 months all atopic infants had a RAST score of 1 or more to an average 
of four allergens (Table 2). The highest titres were to egg white and milk antibodies, and egg was 
positive in all of the atopic group and milk in seven out of nine atopic infants. Almost all other 
antibody titres recorded at this age were in the low range or RAST score 1 (Fig. 2). 

By one year, nearly all of the atopic group had developed further IgE antibodies, notably to 
fish, animal danders and house dust mite. Those titres noted initially to be in the low range had 
risen significantly in almost all cases, the exception being to milk. Antibody levels to milk were 
declining in three infants, in only one of whom was cow's milk excluded from the diet. None of 
the infants had high pollen antibody titres at this age. 


Seborrhoeic dermatitis infants. In contrast, twenty-one out of twenty-seven Rs had a 
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TABLE 2. Numbers of positive RAST ests found when sera of infants 
with atopic dermatitis and infants with infantile ssborrhoeic dermatitis 
were tested against a panel of seven allergens by che RAST technique 











Atopic dermatitis infante seborrhoeic 
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FIGURE 2. Comparison of antigen-specific IgE levels RAST tecsmique) to seven allergens in infants with 
atopic dermatitis (B) or infantile seborzhoeic dermat-is C}. Resalrs are given at ages 3-4 months and at 1 
year. 
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3-4 months and I year, apart from three individuals in whom RAST scores of 2 were recorded 
(Fig. 2). Only two individuals at 3-4 months and three at 1 year, had more than one antibody 
recorded in the RAST screen and unlike the atopic infants, none of the group developed further 
IgE antibodies at 1 year, nor did any established titres rise. 

It can be seen that there are clear differences between RAST screens in the seborrhoeic and 
atopic infants. If antibody titres in the low range or RAST score 1 are excluded as being of 
doubtful significance (Wraith et al., 1979), 98% of seborrhoeic infants at 3-4 months and 92°% at 
I year had normal RAST screens, whereas all of the atopic infants had abnormal RAST screens 
at both ages. Furthermore this applies if only egg white and milk antibodies are considered. 

The remaining infant in whom a definite clinical diagnosis has not yet been reached, had an 
antigen-specific IgE level of RAST score 1 to egg white at 3-4 months and to egg white and milk 
antibodies at 1 year. His total IgE levels were normal at 3-4 months and 1 year. 


Eosinophil counts 

Eight out of nine (88%; ) infants with atopic dermatitis had a high grade eosinophilia noted on at 
least one occasion. However counts were very variable for each individual, even on a day to day 
basis. Three of the atopic group had normal eosinophil counts recorded when IgE levels were 
over 1000 U/ml. Eleven patients (40°, ) with seborrhoeic dermatitis had eosinophilia noted on at 
least one occasion and more than half of these were of high grade. The overall positive 
correlation between IgE levels and eosinophil counts (i.e. elevated IgE levels with eosinophilia 
and normal IgE levels with normal eosinophil count) was 75°. 


Immunoglobulin levels 
No significant differences were observed in serum concentrations of immunoglobulins A, G and 
M between infants with atopic dermatitis and those with seborrhoeic dermatitis. Figure 3 shows 
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FIGURE 3. Comparison of IgA levels measured in infants with atopic dermatitis or infantile seborrhoeic 
dermatitis at 3-4 months and 1 year. Mean + 2 s.d. values for healthy infants aged 3—4 months and 1 year as 
reported by Hobbs (1970) are shown. 
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the results of IgA measurements made in the two groups of infants at the ages of 3-4 months and 
1 year. No transient dip in IgE levels was recorded in any member of the atopic group. 


DISCUSSESe€N 


This study shows that total IgE levels are of value on tke early differentiation between infantile 
seborrhoeic dermatitis (including napkir psoriasi:) and atopic dermatitis. Measurements of 
antigen-specific IgE levels would appear t» be af even greater value. About 5^, of atopic patients 
have been reported to have normal serum (gE leve «(Ozgel aal., 1975). However, some patients 
may be exquisitely sensitive to only one zllergen and total IgE levels may be low while RAST 
and prick tests are positive to only one o^ two spe ific allergens. The atopic infant in whom a 
normal IgE level was recorded at 3-4 months. nad raised specific IgE titres to milk, cat 
epithelium and pollen at this age. Furthermore, the two seberrhoeic infants in whom high total 
IgE levels were found at 3-4 months had aormal EAST screens. Scabies infestation and 
parasites in the stool were both excluded as a cause of raised IgE antibodies. Although it is 
possible that we might have missed relevant aliergzasir our RAST screen, both IgE levels were 
normal when repeated at 6 months anc 1 rear. IgE itres of 70 U/ml and 68 U/ml were recorded 
in two infants at 1 year who were clix:iczilly thought t» have infantile seborrhoeic dermatitis. 
These raised total IgE levels were assccigted with RAST scores of 1 to pollen and egg white 
respectively. At the age of 18 montas neither irfant has any manifestations of atopy and 
comparison of their allergy patterns with those ef the atopic group shows differences both in 
titres and numbers of antibcdies recorded. 

Total IgE levels at 1 year correlated well with discase activity in that those atopic infants 
with IgE levels over 1000 U/ml had the most active eczema and those with lower but still raised 
IgE levels had less severe eczema. 

The pattern of positive RAST tests in -he yourg atcpic infants changed with increasing age. 
At 3-4 months the most commonly found IgE anci»odies were to egg white and milk. Titres to 
egg white tended to rise during the first year or te be maintained at already high levels. Clinical 
evidence of egg allergy was found in only one incznt, whe developed a facial rash after eating 
eggs. However it seems that cases of egg-sositive F AST results in egg-tolerant patients are not 
unusual (Schur, Hyde & Wypych, 1974; Danaaeu er el., 1977). In contrast to egg white titres, 
in some infants IgE titres to milk were declining cv the age of 1 year, as has beer recorded by 
other workers (Foucard, 1973; Hannukesla, r980 In one infant this may have been helped by 
exclusion of cow's milk from the diet. Two atapiciafarts who were exclusively breast-fed at the 
time of onset of their skin disease hac nc detecta»-e antibodies to cow’s milk at 3-4 months of 
age, although both developed antibodies to milk and other proteins at a later date. Fish (cod) was 
the only other food allergen measured anc antibocs titres rose with age and were present in eight 
out of nine patients at one year of age. This presuraably correlates with the introduction of fish 
into the diet. 

In contrast to food allergens, [gE antibodies « an mai danders and house dust mite were 
either not detectable or only cccurrec in iow titres:at 2-4 months. However, titres had reached 
very high levels in over half the infants py 1 yezr. Cemparable IgE anti-pollen titres have so 
far not been detected. Foucard ©1973} found that anima! danders were not detected until 18 
months of age and those to pollen until 3 vears of age. Our &ndings are similar although we have 
found antibodies to animal dancers at a slightly earlier age. 

Infant allergy patterns, particularly in the first few months of life, differ from taose found in 
the adult atopic. MacKie et el. (1979) found positive specific [gE antibodies to D. Pleronyssinus, 
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pollen and cat epithelium by both RAST and prick tests in all their adults with atopic eczema, 
and suggested that if IgE antibody testing was used as a diagnostic screen for atopy, positive 
results to these three allergens would be found in all atopic subjects. Other workers (Merrett & 
Merrett, 1978; Wraith et al., 1979) have used the same antibody screen to establish the atopic 
status of patients. This screen would not detect atopy in the majority of young infants and from 
our findings it would appear that a RAST screen to egg white, milk and possibly fish would be of 
more value in this age group. 

In view of the wide variation found in eosinophil counts in each infant and the presence of 
eosinophilia in a significant proportion of patients with seborrhoeic dermatitis, we feel that these 
are of little value in the differentiation of atopic and seborrhoeic dermatitis. This is in contrast to 
Foucard (1974) who showed that eosinophil counts were of value in predicting the onset of 
asthma in patients with wheezy bronchitis. 

In conclusion, clinical distinction between infantile seborrhoeic and atopic dermatitis is 
difficult in the young infant, but our findings suggest that a RAST screen to egg white, cow's 
milk and possibly fish, and to a lesser extent total IgE levels, will aid in their differentiation as 
early as 3-4 months of age. Our results also support the view that atopic dermatitis and infantile 
seborrhoeic dermatitis are distinct entities, which is borne out by their very different prognoses. 
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SUMMARY 


Keratotome slices were cut across the margins of rapidly-spreading psoriatic plaques. Each slice 
was divided into eight sections and in each section we measured the percentage cells in S phase 
and the levels of glucose-6-phosphate dehydrogenase (both related to epidermal proliferation), 
acid phosphatase (associated with keratinization) and alkaline phosphatase (a marker for dermal 
capillaries). 

Disturbances in the epidermis extended only 2 to 4 mm into the ‘uninvolved’ skin, whereas 
the capillaries were metabolically abnormal for a distance of about 2 cm ahead of the advancing 
edge ofthe plaque. This implies that changes in the capillary may precede those in the epidermis 
during the spread of the psoriatic lesion. 


The psoriatic lesion is characterized by three signs: thickening, scaling and erythema. At the 
cellular level, these correspond to abnormalities in three more or less distinct regions of the skin: 
increased proliferation of the lower epidermis, incomplete keratinization (often with loss of the 
granular layer and parakeratosis) in the upper epidermis, and tortuous, distended capillaries in 
the dermal papillae. In each case the morphological changes are accompanied by characteristic 
alterations in the metabolic patterns of the tissues. However, the relationship between these 
phenomena remains speculative. Each of the three has, at one time or another, been nominated 
as the ‘primary’ expression of psoriasis (Mier & Cotton, 1976). 

A popular experimental approach to this problem is the study of the margin of a spreading 
psoriatic plaque, but different authors are by no means in agreement as to the sequence in which 
the various changes occur. Surprisingly, most of this work has been carried out employing 
histological or histochemical observation as the sole criterion of ‘abnormality’. The use of more 
objective measurements coupled with statistical evaluation of data might provide a more 
clear-cut answer. 

In this investigation we have studied the following events at the margins of spreading lesions: 
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(1) Cell cycle kinetics (percentage of celis in S phase) and glucose-6-phosphate dehydrogenase 
(G6PDH) activity. G6PDH eccars chiefly ia the preliferative zone of the epidermis and is 
grossly elevated in the psoriatic lesion (Halpsin & Ohxawara, 1966). 

di) Acid phosphatase (ACP). This is found mas v im the upper epidermis (Mier etal., 1976) 
and is probably associated with the keratinizationgwocess. It is increased in the pscriatic plaque 
(Mier & van den Hurk, 1976). 

(iii) Alkaline phosphatase (ALP). This is a vell-cstablished marker for the capillaries (Fisher 
& Glick, 1947; Kopf, 1957; Pirala & Erënkö, 19505. Bicchemical assay has shown it to be almost 
exclusively dermal (Mier & van Rennes, 1982b) arc to xe increased about 4-fold in the psoriatic 
lesion (van de Kerkhof er a/., 1982). 


MATERIALS ANB METHODS 


Materials 

Glucose-6-phosphate and NADP were obta:nec. from the Sigma Chemical Co. (St Louis, 
U.S.A. and 4’,6-diamidino-2-phenyliadole 2 HOL (DAPI) from Serva Feinbiochemica 
GmbH (Heidelberg, Germany). The sources of rezgent: employed for ACP and AI P assay have 
been described previcusly (Mier & van den Hurk, 1975; Mier & van Rennes, 19&2b). 


Subjects and methods of biops» 

Patients with unstable progressive plaque psoriasis were employed for this study. No therapy 
(local or systemic) had been used for at Least 2 weeks before biopsy Control subjects were paid 
volunteers with no history of skim disease. 

A growing lesion (5-10 cm in diameter) on the back or upper arm of three patients was 
selected for investigation, and the edge was marked witha fine-tipped felt pen. Care was taken to 
ensure that the skin outside this boundary appearee absclutely normal by macroscopical 
inspection. After cooling the skin surface with an ety! chloride spray, a slice of 8 x 16 mm was 
cut across the margin of the piague (Fig. 1) using a Cast-oviejo kerazotome set for à depth of 0-2 
mm in conjunction with a metal ‘guard’. 





2 1 2 cm 


FIGURE 1. Scheme showing posit. or and metkitof subdivision of keratotome slice. 
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The biopsy was spread on to filter paper moistened with phosphate-buffered saline (PBS) and 
dissected freehand into eight consecutive sections, of which two were from the lesion and six 
from the clinically normal skin. Each section was then subdivided into two portions (Fig. 1). 
The smaller portions were placed in ice-cold PBS for cell-cycle analysis and the larger ones were 
weighed and stored at — 70^C before homogenization for biochemical analysis. 

Microbiopsies were cut freehand from the clinically uninvolved skin of six additional 
psoriatic patients at exactly 2 and 3 cm from the edge of a lesion, and from the back or upper arm 
of eleven control subjects, using a razorblade in conjunction with a metal guard with a hole 4 mm 
in diameter. No anaesthetic agent was employed. These samples were weighed and stored at 
— 70°C for enzymatic analysis. 


Cell-cycle analysis 

This was performed as described by Bauer et al. (1980). Briefly, cells were isolated by 
trypsinization in the presence of dithioerythritol and stained with propidium iodide. DNA 
histograms were prepared using an ICP 11 impulse cytophotometer (Phywé, Germany). The 
percentage of cells in S phase was calculated by an on-line computer system (Hewlett Packard 
9810 A). All samples were processed on the day of biopsy. 


Preparation of extracts 

The second portion of each section of the psoriatic slices and the intact microbiopsies were 
homogenized in 1 ml of 1 mg/ml aqueous bovine serum albumin solution (BSA), using an 
all-glass Potter type homogenizer fitted with an ice jacket. The homogenate was centrifuged 
(1000 g, 10 min) to yield a clear supernatant (‘extract’) and the residue was discarded. Samples 
were processed within 1 week of biopsy and the subsequent assays performed immediately after 
homogenization. 


Biochemical measurements 

'The DNA concentrations of the extracts were determined as the fluorescent complex with 
DAPI according to Kapuscinsky & Skoczylas (1977) with modifications described by Mier & 
van Rennes (1982a). 

G6PDH was assayed by fluorescence measurement of the NADPH released during the 
reaction of glucose-6-phosphate with NADP. Duplicate 20 yl aliquots of the extract were 
incubated (30 min, 37°C) with 100 sl of a reagent containing 50 mmol/l tris (pH 7:6), ro mmol/l 
MgCl,, 6 mmol/l EDTA, 0-2 mmol/1glucose-6-phosphate and o:1 mmol/l NADP. The reaction 
was stopped by the addition of 500 yl of ice-cold carbonate-bicarbonate buffer (0-2 mol/l, pH 
10:5) and the NADPH determined by fluorescence. Preliminary experiments were carried out 
to verify linearity with incubation time and tissue concentration over the ranges employed. 
G6PDH activity was calculated as nmol NADPH released per min per ug DNA. 

ACP was determined by hydrolysis of 4-methylumbelliferyl phosphate at pH 3-6 as described 
previously (Mier & van den Hurk, 1975) but using 20 ul aliquots instead of 100 yl as originally 
reported. Enzyme activity was calculated as nmol 4-MU released per min per ug DNA. 

ALP was assayed by hydrolysis of 4-methylumbelliferyl phosphate at pH 9-8 in the presence 
of 5 mmol/l NaF as described by Mier & van Rennes (1982b). Activity was expressed as pmol 
4-MU released per min per mg fresh weight of tissue. 
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FIGURE 2. Mean values ( + s.e.m.) of: (a percentage S phase bi G6PDH, c) ACP and (d) ALP. Numbers on the 
horizontal axis correspond to the sections illustrated in Fig. t, and the shaded areas indicate normal ranges. 
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RESULTS 


Normal ranges 

The shaded areas in Fig. 2a-d represent the mean + standard deviation for each measurement in 
biopsies from healthy controls. Values for percentage S phase (2-7 + 0:8, n — 60) are taken from 
Bauer et al. (1980). Ranges for G6PDH and ACP (0:87 * 0:31 and 1:56 * 0:59 nmol/min/ug 
DNA respectively) were established during this investigation using eleven control specimens; 
for comparison with earlier literature these have also been calculated on a fresh weight basis, 
yielding mean values of 0:95 and 1-72 nmol/min/mg respectively. The normal range for ALP 
(51 t 16 pmol/min/mg fresh weight, n= 24) includes thirteen specimens reported previously 
(van de Kerkhof er al., 1982) plus eleven additional specimens. 


Psoriatic biopsies 

Each point in Fig. 2a-d represents the mean t standard error of the mean of three independent 
experiments. It is seen that the values of all four variates for sections 1 and 2 (i.e. those falling 
within the lesion) are markedly elevated, the increases ranging from a little over 2-fold for ACP 
to about 4-fold for G-6-PDH and ALP. 

The epidermal variates (percentage S phase, G-6-PDH and ACP) follow a very similar course 
outside the lesion, all entering the normal range at about section 4, i.e. 2~4 mm from the edge of 
the clinically involved skin. The behaviour of the capillary marker, ALP, is strikingly different; 
it is seen from Fig. 2d that the ALP level is still distinctly elevated more than 1 cm away from the 
lesion. Microbiopsies taken 2 cm from the lesion indicate ALP levels to be in the upper part of 
the normal range (61 + 11 pmol /min/mg, n= 6). At a distance of 3 cm, however, the activity is no 
longer elevated (44 + s pmol/min/mg, n — 6). 


DISCUSSION 


Both the normal ranges established here and also the values for the plaque (sections I and 2) are 
in reasonable agreement with earlier literature. Although no measurements have been made on 
the ‘distant’ uninvolved skin during the present investigation, previous workers have 
established that all four variates in the uninvolved skin are essentially normal (Bauer et al., 1981; 
Halprin & Ohkawara, 1966; Mier & van den Hurk, 1976; van de Kerkhof er al., 1982). 

Our data for the sections outside but immediately adjacent to the lesion make it clear that 
metabolic disturbances associated with the dermal capillaries extend to a much greater distance 
than those associated with the epidermis. Since we have selected patients whose lesions were ina 
rapidly growing phase, we may reasonably conclude that the dermal changes in fact occur before 
those in the epidermis. This is in agreement with the views of Civatte (1924) and Pinkus & 
Mehregan (1966) but is in conflict with other workers, including Christophers & Braun-Falco 
(1970). 

It is tempting to assume that temporal primacy implies causality, and to conclude that the 
‘cause’ of psoriasis must be sought in the dermis. However, although our findings are certainly 
compatible with such a hypothesis (for example, Cotton & Mier, 1964), other explanations are 
by no means excluded. Further approaches which may throw light on this question include the 
provocation of lesions in previously uninvolved psoriatic skin and the time course of 
biochemical events during therapeutic clearance of established plaques. 
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SUMMARY 


The light and electron microscopic structure of pityriasis rubra pilaris (PRP) is described in five 
patients. Hyperkeratosis, hypergranulosis, keratotic plugs in the follicular openings, acanthosis 
and focal parakeratosis were observed. A moderate perivascular infiltrate was seen in the upper 
dermis. Electron microscopy revealed moderately activated keratinocytes, a decreased number 
of tonofilaments and desmosomes, enlarged intercellular spaces, parakeratosis with lipid-like 
vacuoles and a large number of keratinosomes. Lymphoid cells were present in the epidermis in 
moderate numbers. At the dermo-epidermal junction, the basal lamina was focally split, 
containing gaps. 

Etretinate therapy produced moderate to marked clinical improvement. The histological 
picture improved but the typical signs of PRP, including follicular plugging, persisted. 
Ultrastructurally the cellular activity and the amount of hyperkeratosis and parakeratosis 
decreased, while increases in keratinosomes, intercellular substance, microvilli and desmo- 
somes were observed during treatment. 


Pityriasis rubra pilaris (PRP) is an uncommon cutaneous disease characterized by keratotic 
follicular papules, palmo-plantar hyperkeratosis and bright red erythroderma with scattered 
islands of normal skin (Griffiths, 1976, 1980; Niemi et al., 1976). The disease is subclassified into 
five types including both hereditary and acquired forms (Griffiths, 1980). A detailed histological 
description of PRP has been presented (Niemi et al., 1976), but the ultrastructure has not been 
described. The role of vitamin A deficiency as an aetiological factor has been the subject of 
considerable study, and etretinate has been tried as a treatment for PRP. Moderate to good 
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results have been obtained in our clinic (auharaa:a & Lassus, 1980) and elsewhere (Peck er al., 
1978; Marks, Finlay & Holt, 1981). 

In the present paper, we describe ir. detail the “ine structure of the skin in PRP and report 
findings during treatment with aretinate. Some »f the results have been presented at recent 
conferences (Kanerva et al., 1982a,b). 


METHCES 


Five patients with PRP were studied. Details of the patients and timing of biopsies are presented 
in Table 1. The patients were given etrétinate at aa ritial dose of o 75-1:00 mg/kg per day. The 
dose was later reduced to a maintenance level cf c:5c-0 99 mg/kg according to the clinical 
response. 

Biopsies were taken for light and electroa microscopy (Table 17. For ultrahistopathology, 1 
mm? or smaller blocks were fixed in cacocylate er phosphate-buffered (0:1 M; pH 7:3) 2:5", 
glutaraldehyde (osmolality 530 mOsm kg H2O)at 4 Cand pestfixed with 1°, osmium tetroxide 
and processed as described previously (Kanerve +r al, r981, 1982c,d). The morphological 
calculations presented in Table 2 were semiquanticetwe. The vitamin A level, the retinol-bind- 
ing protein (RBP) and the pre-aibumin level in serum were measured before treatment and 
during treatment in three patients by che methods described previously (Lauharanta, 1981). 


RESULTS 


Clinical aspects 
Patients 1 and 5 were initially treated with ctretinet=, which had a definite therapeutic effect in 
both cases within 4 weeks. In patient 1 tae treatment could be discontinued later with no relapse, 
while in patient 5 treatment has been ccrtinued so “er for 3 years with a maintenance dose of 0:3 
mg/kg per day with almost complete remission of tas symptoms. In patient 2, the treament was 
terminated after 4 months since only par-ial mprovemen: occurred and the patient complained 
of diffuse alopecia and cheilitis. Patient 3 has been treated for 6 months and patient 4 has been 
treated for 8 weeks, so far with a favourable clinica: result. 

The serum vitamin A, retinol-binding 2rotein and >re-albamin were studied in three patients 
before and during treatment. The mear. / + «.e.m.) levels betore treatment were within normal 


TABLE 1. Details of patients with PR? and timing of biopsies 

















Type of PRP Duratier 

(Griffiths, of Timing of biopsies 
Patient 1976) ‘Sex Age PRP uring treaument 
1(M.T.} I M 35 8 monte o C—6- e o 
2(R.M I M 31 6years | O——6————————0 
30.V) I M z3 2 week: o—— 
4CS.R) I M zo 45 monty o—6-Cc—o0 
5 (J.L.) HI M a8 :svears D———C6—0—0-—0—0-—0—-0 





—PUV A- 
oO : 24 6 8 10 I2 14 
week of retino:d treatment 
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limits, i.e. 1-5 c 0:3 pmol/l (vitamin A), 44 + 6 mg/l (retinol-binding protein) and 250 + 28 mg/l 
(pre-albumin) and remained practically unchanged during treatment. 

Patients 1 and 4 had been previously, and patient 5 was currently, treated with PUVA, which 
resulted in deterioration. 


Light microscopy 
The light and electron microscopic findings are summarized in Table 2. 


TABLE 2. Summary of light and electron microscopic observations of pityriasis rubra pilaris 

(PRP) (five patients) before and during etretinate therapy compared with normal epidermis of 

controls. + + + =large size, (number or activity), + + = moderate, + — small, + = very 
small, — — absent 





Etretinate therapy 
Untreated of PRP Normal 
PRP 2-4 Wk | 6-14 wk skin 





EPIDERMIS 
Stratum malpighii 
Keratinocytes 
Polysomes and free ribosomes ++ + +(+} + 
Mitochondria F ++ +(+) + 
Rough endoplasmic reticulum ++ + 4+ +(+) + 
Golgi apparatus, size and number ++ H+ +(+) + 
Microvilli, number * ++ ++ + 
Mitoses, number +(+) ER) + js 
Intercellular space: 
width ++ tet +4 + 
amorphous or granular material ++ ++ 4 + 4+ + 
Perinuclear vacuoles oh ok OR) = 
Tonofilaments, number + + ++ +t + 
Desmosomes, size and number + + fp +++ 
Cell size ++ + + + + 4 
Nucleoli, size ++ sce d 4: 
Lysosomes, number + + + + 
Keratohyalin (KH) cell layers with KH + + + + + + + 
Keratinosomes and keratinosome- 
derived lamellae ++ GR E 4 
Gap junctions + + 4 + 
Necrotic keratinocytes + + + + 
Langerhans cells, number 4 RGR c 4 
Lymphoid cells ++ ie de Fi 
Neutrophils — E: a M 
Stratum corneum 
Cell layers ++ +(4) OE) 4 
Lipid droplets +++ +++ +4+(+) x 
Parakeratosis ++ +4 +(4+) is 
"Transitional cells ++ op + es 
PAPILLARY DERMIS 
Capillaries, size deu a ++) d: 


i 


Pericapillary cell infiltrate ++ + + +(+) 
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By light microscopy the typical features of FRP (Niemi et al., 1976) were seen in all five 
patients before treatment: dense hyperkeratosis. keratetic plugs in the follicular openings with 
parakeratosis on the shoulders, irregular acanthcs:s and a moderate perivascular infiltrate in the 
upper dermis (Fig. 1). The strarum zranulosum comprised 3-5 cell layers. The granular cells 
were often swollen and enlargec. 

During the initial 2-4 weeks of etretinate treatment, the hyperkeratosis was reduced (Fig. 2), 
but all the other histological signs of PRP were present (Figs 1 anc 2). Focally the morphology 
was totally unchanged (Fig. 1) despite an appzrent clinical improvement. During further 
therapy for up to 14 weeks, the histological picture slightly improved, although all the typical 
signs persisted, including hyperkeratosis and fol] cular plugging. 

Patient 5 was treated with PUVA after 4 weeks of ctretinate. This led to a clinical and 
histological activation of the PRP signs. At 6 weess cf PUVA an inflammatory reaction occurred 
with migration of polymorphonaclear leukocyte into the epidermis and PUVA treatment was 
discontinued. 





A ; : £ ee, 
es Ss 3 3 3 oe SUR Peo a 


FIGURE 1. Light micrograph of patient £. a) before trestment and bi after 4 weeks of etretinate treatment. 
No histological improvement is seen. 





FIGURE 2. Light micrograph of patent 4 (a) before trestment and (5; after 4 weeks of etretinate treatment. 
A clear decrease of hyperkeratosis is seen. 
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Electron microscopy 
Untreated PRP 


Dermo-epidermal junction, basal and prickle cells. The hemi-desmosomes and anchoring fibrils 
were normal. The basal lamina was sometimes split. Lymphocytic cells and keratinocyte 
processes were seen to protrude through occasional basal lamina gaps. The basal cells and 
prickle cells showed a slight to moderate increase of cellular activity. The cells contained large 
numbers of ribosomes and polysomes (Fig. 3a) and also increased Golgi areas, mitochondria and 
endoplasmic reticulum. The tonofilaments were decreased compared with normal, as was the 





intracellular desmosome ( x 15,120). (b) Prickle cell layer with enlarged intercellular spaces. Vacuolated 
(v) prickle cells are seen in the inset ( x 6370) and at the left. Connection between vacuole and the 
intercellular space is marked by an arrow ( x 4760). 
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number of desmosomes (Fig. 3a,b). The prickie cells were often large and rounded. Mitotic 
figures were observed on occasion. The intercellular space was focally clearly enlarged (Fig. 3b) 
containing an amorphous ground substance with small to arge amounts of granules, which were 
morphologically identical to intracellular riboscmes (Fig. 4). The perinuclear area was often 
free from tonofibrils containing mainly ribosomes.and mitochondria (Fig. 3b). Vacuoles (Fig. 3, 
4), sometimes with connections to tke intercel ilar space Fig. 2b, 4a), were frequent in the 
prickle cells. Microvilli were numerous. 


Stratum granulosum. The mumber cf appesed processes containing keratohyalin was 
increased up to nine cell layers “Fig. sa). Meratohyalin wes morphologically normal. 
Keratinosomes and keratinosome-derived lame lac in the intercellular space were frequent in 
the transition zone. Transitional cells with a mam na! band were seen regularly (Fig. 5a,b). 





FIGURE 4. Untreated PRP. Vacuolated (v) prickle cells and imtercellu ar substance (I) at greater 
magnification. Note the moderate (a large (b) arxcumt of intercellular and vacuolar substance. The 
substance is comprised of moderate a, iret. to mæ b, inse) amounts of granules identical to 
intracytoplasmic ribosomes (rectangles), ( < 15,000). Insets x 75.000). 
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FIGURE 5. Untreated PRP. (a) Flattened processes from nine keratinocytes (1-9) with keratohvalin. 
Arrows in the intercellular spaces indicate desmosomes. T = transitional cell; C = corneocyte; v = lipid- 
like vacuole ( x 4050). (b) Four transitional cells (T) with prominent marginal band (arrow) between 
stratum granulosum (G) with keratohyalin (k) and stratum corneum (C). Note the abundant lipid-like 
vacuoles (v), ( x 19,500). (c) 8 weeks of retinoid treatment of PRP. Note the abrupt change from stratum 
granulosum (G) with keratohyalin (k) to stratum corneum (C) as compared to Figs sa,b (before 
treatment), ( x 24,750). 
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Stratum corneum. In addition to transitional -c/s, parakeratotic cells with pyknotic nuclei 
were frequent. The lowermost horny cells were compact, exhibitirg a keratin pattern with low 
density filaments set in an amorphous substance (Fig. 5»). while the upper cells had a more 
fibrillar appearance. Desmosome discs, interce!wlar substance and the marginal band were 
normal. Lipid droplet-like vacuoles were frequent in the transitional cells and in the corneocytes 
(Fig. §a,b). 


Non-keratinocytes. Melanocytes were normal in number and appearance. Lymphoid cells 
were abundant in the epidermis. They were either selitary or formed small clusters of 3-5 cells. 
Both macrophages and small lymphocytes were obsercec. Langerhans cells appeared normal 
and were sometimes apposed to lymphoie cells | Fig. 6). 


Papillary dermis. The blood capillaries were moderately widened in the papillary dermis. 
They were usually unfenestrated, athough the emdethelial wall was thinned compared to 
normal. Fenestrated capillaries were also observec. A moderate pericapillary lymphoid cell 
infiltrate was observed. 


The effect of retinoid treatment 

Compared with untreated PRP, the number ef cell organelles (ribosomes, mitochondria, 
endoplasmic reticulum, and Golgi areas) per keratinocyte decreasec, indicating decreased cell 
activity. At the dermo-epiderma! junction, a spl- basa! lamina was still often found after 6-8 
weeks of treatment. The intercellular space rema ned enlarged during the first 6 weeks. The 
amount of intercellular substance even increased in three patients during 2-6 weeks of therapy. 
After 14 weeks of treatment, the desmosomes wepe still small ir size and number and the 
intercellular spaces were large conteining a granular substance. The number of microvilli 
further increased (Fig. 7a) and remained increased during therapy. Keratohyalin was not 
influenced, but the keratinosomes anc keretinosome-derived lamellae in the intercellular space 
of the transition zone were increased (Fig. 7b). The number of horny cell layers decreased 
slightly during treatment as did the amour of lipid-like droplets and parakeratotic cells of the 
horny layer (Fig. 5c). However, both lipid droplet= amd parakeratosis were regularly observed at 





FIGURE 6. Untreated PRP. Langerhans cz 1 (La) apposed te lymphocyte (Ly) im upper prickle cell layer. 
Inset: Langerhans granule ( x 21,000). [aset | x 30,000 
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FIGURE 7. (a) 8 weeks of retinoid treatment of PRP. Microvilli in abundance with sparse desmosomes 
between basal and prickle cells (S). D = papillary dermis ( x 13,000). (b) 4 weeks of retinoid treatment of 
PRP. Keratinosome-derived lamellae in abundance (arrow) in the intercellular space. G — upper stratum 
granulosum cell with keratohyalin (k); N = nucleus of parakeratotic cell; v = lipid-like vacuole ( x 10,800). 


the end of therapy. Langerhans cells were more often encountered than in untreated PRP and 
showed more signs of cellular activity. The papillary dermis remained mainly unchanged with 
slightly enlarged vessels and a moderate pericapillary infiltrate. 


The effect of PUVA treatment 
PUVA treatment resulted in activation of melanocytes and reactivation of keratinocytes parallel 
to the clinical deterioration of the skin in patient s. 


DISCUSSION 


The role of vitamin A deficiency in the aetiology of PRP has been the subject of considerable 
study, but the relationship between PRP and vitamin A deficiency remains unproven (Leitner & 
Ford, 1947). Recently Finzi er al. (1981) reported that the level of retinol-binding protein (RBP) 
was markedly reduced in every PRP patient examined (eleven patients) and in some of their 
relatives. They postulated that defective synthesis of retinol-binding protein would be a 
biochemical marker for PRP. The normal RBP values in our patients show that reduced RBP is 
not a specific marker for all PRP patients. 

Synthetic retinoids (Peck er al., 1978; Lauharanta & Lassus, 1980; Fleissner & Happle, 1981; 
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Marks et al, 1981; Pochi, 1982) and :oxic «boxes of vitamin A (Randle, Diaz-Perez & 
Winkelmann, 1980) have been shown te improve PRP. The histological improvement is less 
conspicuous than the clinical, as it is after etretinate theraps of pscriasis (Kanerva et al., 19826) 
and lamellar ichthyosis (Kanerva ei al. 1983; ^ :fect of PUVA therapy in PRP is 
controversial. Brenner et a£. (1978) reported a beneficial effect of PUVA treatment in PRP, but 
in our patients PUVA caused an exacerbation. Smee sponcancous remission can occur in PRP, it 
is difficult to evaluate the true therapeutic value of ctretinate in PRP, but since other treatments, 
including methotrexate (Griffiths, 1980), have been disappointing, retinoids seem to be a good 
choice in the treatment of recaicitran: PRP 

Retinoids modulate the growth aad ciferenoaticn of epithelial tissues (Elias & Williams, 
1981; Orfanos et al., 1981; Voorhees & Orfanos, 198 Laaharanta. 1982), but the mechanism is 
unknown. In the present study we neted an increase cf iatercellular substance, keratinosomes 
and Langerhans cells and a decrease of hyperkeratosis. 

We have previously found an increase oz interce!/ular substance in the epidermis after retinoid 
treatment in psoriasis (Kanerva er a/., 1981a) anc Dacier's disease (Lauharanta, Niemi & 
Lassus, 1981). It has been suggestec that retinc:ds might switch off keratin genes and turn on 
genes that specify synthesis of mucus-like imterce Bulermaterial ‘Voorhees & Orfanos, 1981). In 
addition to this possible influence at the gene level retincids can stimulate post-translational 
glucoconjugate synthesis at the epidermei cell surface (King & Tabiowo, 1981). However, as 
reported now (Fig. 4) and previously (Kanerva e% 44, 1681, 1983), the intercellular substance 
sometimes appears in large amounts bczore retinogl treatment and might represent plasma 
protein exudate intermingled with celi organelles rather then any cell surface-associated 
material. 

Keratinosomes are increased in hyperrroliferative disease (Odland & Holbrook, 1981). The 
further increase of keratinosomes during treatment might indicate a specific action of retinoid 
during differentiation of keratinocyzes, resulting in d decrease oF corneocyte attachment and 
thus in a desquamative effect ( Woo- Sam, 1979. Kanervo et al., 1981, 1982¢,d). 

The stimulation of Langerhans cells (Tsambaes & Orfanos, 1981; Kanerva et al., 1983) 
and the inhibition of lectin-induced .ymphocyte mitegenssis «Bauer & Orfanos, 1981) suggests 
that retinoids modulate the immunocompetent eds. Langerhans cells might be involved in 
keratinization (Schweizer, 1981; Kanerva e: al. :c83) in addition to their macrophage-like 
function (Stingl, 1980). 
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SUMMARY 


The humoral and cell-mediated immune response to human papillomavirus type 1 (HPV-1) has 
been studied in 162 patients carrying papillomas of various clinical types: deep plantar wart or 
myrmecia, common wart, flat wart, and anogenital wart. Circulating antibodies were detected 
by immunodiffusion and microcomplement fixation, using purified HPV-1 particles as 
type-specific antigen. A significant association between myrmecia and anti-HPV-1 antibodies 
was found (39°, of the cases). 

Cell-mediated immunity was evaluated by a study of delayed hypersensitivity (DH). The 
main capsid components of HPV-1 (HPV-1 CP), consisting mostly of a polypeptide of 
molecular weight $4,000, were injected intradermally. In addition to the type-specific antigens, 
HPV-1 CP contain other antigenic determinants shared by various types of human papilloma- 
viruses and masked in intact viral particles. The DH tests to HPV-1 CP showed no differences 
between the carriers of different papilloma types, confirming the presence of common antigenic 
determinants. Moreover, they gave rise to an increase or to new anti-HPV-1 antibody 
production mostly in myrmecia carriers (78°, and 33°% of the cases, respectively), and to new 
DH to HPV-1 CP in all groups of papilloma carriers (33°, to 56°,, depending on the clinical 
papilloma type). 


Recent biochemical and serological studies have shown the existence of at least eight types of 
human papillomaviruses (HPV) which differ genetically and antigenically (Gissmann, Pfister & 
Zur Hausen, 1977; Orth, Favre & Croissant, 1977; Orth et al., 1978a,b, 1980; Gissmann & Zur 
Hausen, 1980; Pfister er al, 1981). The available data suggest a relation between the 


Correspondence: Dr J.L.Kienzler, Clinique Dermatologique Universitaire, Hópital St Jacques, 25030 Besancon 
Cédex, France. 


0007-0963/83/0600-0665$02.00 € 1983 British Association of Dermatologists 
665 


666 J.L.Kienz'er et al. 

morphology of the papillomas and the type of vicus involved (Orta et al., 1978a,b, 1980, 1981; 
Kienzler et al., 1979; Kienzler, 1985; Kienzler. Orth & Laurent, 1981; Laurent er al., 1982; 
Jablonska er al., 1980). 

This suggests that the studies so fer performec on the immune response to infection by these 
viruses should be re-evaluated. Indzed, with the exception of recent studies in which highly 
purified particles of well-defined virus type were used ‘Paster & Zur Hausen, 1978; Orth et al., 
1980; Jablonska et al., 1980), most authors usec as antigens viruses obtained from mixtures of 
lesions differing in location or clinical type, and or lesions from different patients; thus they 
were heterogeneous antigens (Ogilv:c, 1970; Gerner, 1971; Cubie, 1972; Pass & Maizel, 1973; 
Morison, 1975; Pyrhönen & Johansson, 1975; *hirocaria & Mathews, 1975; Lee & Eisinger, 
1976; Viac et al., 1977a; Viac, Thivoiet & Chardonnet, 177b). In addition, in most cases the 
clinical characteristics of the papillcmas studied were ipsufficien-ly described. 

We now report the results of a study on the ir. mure response of papilloma carriers to HPV 
type I (HPV-1). We have assessed che clinical type cf tae lesions, and used a highly purified 
preparation of HPV-1 as antigen for the humoral immunity <HI) studies. Cell-mediated 
immunity (CMI) studies were performed using as antigen the capsid polypeptides of HPV-1 
(HVP-1 CP), mainly a polypeptide wth 2 molec lar weight (MW of 54,000 (Favre et al., 1977; 
Orth et al., 1978c). 





METHODS 


Patients 

The study included 162 patients (seventy-sever women and eighty-five men) with ages ranging 
from 6 to 72 years. The number of warts per patient varied from 1 to 40, and the length of the 
clinical evolution was from 10 days to 8 years. Application of tae clinical criteria previously 
discussed (Agache & Laurent, 1976; Kienzler, 1980; K-enzler er al., 1981) gave the following 
classification: deep plantar warts or myrmecia © 445, common warts (including peri-ungual and 
filiform warts) without associated nyrmecia (337, flat warts exclusively (15). and anogenital 
warts without associated myrmecia (20. 

Some lesions were removed by surgery and submitrec to histo ogical examination, as well as 
to immunofluorescence (IF) tests in order to determine their HPV type, using guinea-pig 
antisera against HPV-1, HPV-2, and HPV-3, urder the conditions previously described (Orth 
et al., 1977, 1978b; Orth, Breitburd & Favre, r@78c°. 

The control groups included 11¢ blood dono- soldiers, aged 18-20, for the HI studies, and 
fifty subjects, aged 20-35, in good health and wth no known wart history for the CMI studies. 


Antigens 

A highly purified suspension of =PV-1 particles (1-35 mg/nal), obtained from a pool of 
myrmecia, was prepared as previcusly descrioc (Favre et al.. 1975a) and used for the HI 
studies. The viral DNA, extracted from an a iquct cf this preparation and analysed with 
restriction enzymes (Favre et al., 19756). indicated that at least 99°, of the preparation consisted 
of HPV-1 particles. 

A solution of HPV-1 capsid polypeptides (HPV -1 CP’ in o:2 M sodium carbonate buffer pHo, 
was prepared as previously descrited by alkaline disruption of HPV-1 particles (Favre et al., 
1977) and used for CMI studies. The preparaticn contaiaed mostiy the major capsid component 
(MW 54,000) and a minor compcnent (MW ^7€,0c5). as shown by electrophoresis in SDS 
polyacrylamide slab gel (Favre et cl., 1977; Orth et el., 19786). 
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A suspension of 20x 105/ml fi-haemolytic streptococci (Laboratoire des Stallergénes, 
France), as well as solutions of 1/10,000 candidin (Institut Pasteur Production, France), 20 
units/ml PPD tuberculin (Statens Serum Institut, Denmark), and ro pg/ml phyto-haemagglu- 
tinin A (PHA, Wellcome Laboratory, Great Britain), were used for CMI studies against other 
antigens. 


Sera 

Blood samples were taken at the time of the delayed hypersensitivity (DH) test, and/or of 
curettage (myrmecia), cryotherapy or topical use of podophyllin (other papillomas), as wellas 21 
days later. The sera were stored at — 60°C. A hyperimmune anti-HPV-1 antiserum (G 200) 
(Orth er al., 1978c) was used as positive control in immunodiffusion (ID) assays (titre:1/1280) 
and in complement fixation (CF) tests (titre:1/5120). 


Humoral immunity 

ID tests were performed as previously described (Orth et al., 1 977) using a suspension of HPV-1 
at the optimal concentration of 0:7 mg/ml. CF tests were performed according to the method of 
Cikes (1975), the haemolytic activity of the complement being evaluated visually (Hefton & 
Eisinger, 1977). The optimal concentrations of complement (1 U/2 5 ul) and of antigen (4 U, or 
O'1 ug/25 ul) were determined by cross titration (Cikes, 1975). The presence of anti-comple- 
ment antibodies may induce false-positive sera and make this method unreliable for low 
antibody titres. Therefore only sera with a titre equal to or greater than 1/10 were considered as 
positive. 


Cell-mediated immunity 
The CMI was evaluated by DH tests. Most patients were given intradermal injections in their 
back of o:05 ml of the various antigen solutions. The solution of HPV-1 CP was used at a 
concentration of o:1 mg/ml, but twenty patients were given also concentrations 10- and 100-fold 
lower. The injection sites were examined 48 to 72 h later. The reactions were considered positive 
when erythema and a papule of at least 3 mm in diameter were present, or when a papule with a 
diameter of at least 3 mm greater than that due to carbonate buffer alone was present (in three 
cases). The DH tests to other antigens were considered as positive when erythema and papule 
had a diameter greater than 5 mm. Some patients received a second injection of HPV-1 CP after 
21 days. 

The y? test was used for statistical analysis. The differences between two groups were 
considered as significant when the 7? value gave a probability P « 0-05. 


RESULTS 


Humoral immunity. 'The frequency of antibodies against HPV-1 in the sera of carriers of 
various papilloma types is shown in Table 1. There is good agreement between the ID and the 
CF results. A significantly higher number of myrmecia carriers showed antibodies than did 
those with common warts (P « o:oor), flat warts (P « 0:05), anogenital warts (P < 0:05), or 
control subjects (P < 0-001). No significant differences were found between carriers of common, 
flat, or anogenital warts, or control subjects. 

No significant differences were observed between the average titres of the different groups, 
i.e. the average of the titres expressed as the reciprocal of the highest dilution of the sera givinga 
precipitin line (Orth er al., 1977) or preventing 80°, of the haemolysis (Cikes, 1975). 
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TABLE 1. Frequency of zntiÀ-HP"-: antibodies determined by 
immunodiffusion (ID? and cemplem «x £xation CF) in relation to the 

clinical type wart: 





Frequency ofaac-HPV-: antibodies* 











Commom Flat — Anmogenital Control 
Myrmeca — warts warts warts subjects 
(n-44/ n= 33) 13) n-20) (n-r19) 








ID-positive 


sera 36 ED 7 10 IO 
CF-positive 
sera 34 7 7 5 9 
ID- or CF- 
positive sera 39 11 7 10 II 


* The frequency is expressed as ae percentage of the total number 
of patients studied (n) 


Determined by ID and CF these were, respectively: 6:5 and 52 (range 1-32 and 20-160) for 
myrmecia carriers; 11-1 and 30 (range 1-32 and 10-49) for common wart carriers; 2:5 and 16:7 
(range 1-8 and 10-40) for controls. 

The highest frequency of patients showing amtibodies was found in the group of 11- to 
20-year-olds. No correlation was observed bet ween the presence of antibodies and the number 
of lesions or the duration of disease. 


Cell-mediated immunity. The results of DH to HPV-1 CP studies in papilloma carriers are 
shown in Table 2. The frequency of a DH rezetion after injection of 5 ug of HPV-1 CP was 
significantly higher in myrmecia carriers than m control subjects (P < 0:05), or flat wart carriers 
(P < 0:02); however, there were no significan: differences between myrmecia, common wart 
carriers, and anogenital wart carriers, or betwe <n flat wart carriers and controls. The first twenty 
patients studied were tested with doses of 5, o s, and 0-05 yg of antigen. While five patients 
reacted to 5 ug, only four patients reacted to os jg, and none to 0-05 yg. An important fraction of 
the subjects who looked anergic during the fi-st examination developed a DH reaction after a 
second test, independently of the clinical typ: of their lesions. 

Hypersensitivity to the antigens usually used in CMI studies was observed with a similar 
frequency in the various groups, including the contro! group. 


Evolution of the anti-HPV -1 antibodies after intrade-mal injection of HPV-1 capsid polypep- 
tides ( HPV-1 CP). The initial frequencies of anzi-HP"-1r antibodies in the subjects studied at 
the time and after the DH test to HPV-1 CP (Table 3) were very close to those noticed in all the 
wart carriers investigated (Table 1). 

Increased antibody titres were observed ozły in myrmecia carriers (75°, of the cases). The 
average titres of the sera, as determined by IL amd CF, increased from 9'1 to 44 (range 1-32 and 
8-128) and from 46-7 to 177 (range 20-80 ard 10-540), respectively. 

The proportion of sera becoming positive after the DH test was not statistically different 
between myrmecia and common wart carrie~s. Their average titres, as determined by ID and 
CF, were 16-7 and 45:5 (range 1-32 and ro~) for myrmecia carriers, 3:2 and 26:7 (range 1-4 
and 20-40) for common wart carriers. 
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TABLE 2. Frequency of delayed hypersensitivity (DH) skin reaction to HPV-1 
capsid polypeptides (CP) in patients with different types of warts 


————M  — Da: 


Frequency of positive DH test 





Common Flat — Anogenital Control 





Myrmecia warts warts warts subjects 
First CP DH test 40* (30)  39(75) 705 25(20)  14(so0 
Second CP DH test} 33 (12) 33(18) 33(6) $6 (9) ND 
Ubiquitous antigens 
DH tests$ 8o (30) 87(39 66(15) 80 (20) 86 (50) 


————— ——— MÀ 
* The frequency is expressed as the percentage ofthe total number of patients 
studied, in parentheses. 
t Two patients were immunosuppressed (renal transplant, lymphosarcoma). 


t The second DH test is shown only for subjects found negative in the first 
test. 


$ Patients with a positive DH test to at least one of the antigens: candidin, f 


haemolytic streptococcus, PPD tuberculin, PHA, were scored as positive. 
ND - not determined. 


TABLE 3. Variations in the titres of HPV-1 antibodies after DH test to HPV-1 capsid polypeptides (CP) in 
patients with different types of warts assayed by immunodiffusion (ID) and complement fixation (CF) 


———— M MM —— M —— Ó nena 


Frequency of sera 








Positive at the With higher titre Positive after 
time of the DH test after the DH test the DH test 
Patients* with ID CF ID CF ID CF 
Myrmecia 381 (21) 43 (21) 75 (8) 78 (9) 31 (13) 33 (12) 
Common warts 6 (32) 6 (32) o (2) o (2) 13 (30) 10 (30) 
Flat warts o (4) o (4) o (4) o (4) o (4) o (4) 
Anogenital warts o (9) o (9) o (9) o (9) o (9) o (9) 


—— MÀ M MÀ M t€ 


* Fraction of the patients studied in Table 2, from whom two blood samples were collected, at the time 
of the DH test and 21 days later. 

T Patients whose antibody titre variation was at least fourfold. 

$ The frequency is expressed as the percentage of the total number of patients studied, in parentheses. 


Correlation between the type of virus found in the lesions and the immune response. In nineteen 
patients, the virus found in the lesions was identified by IF using anti-HPV-1, -2, and -3 
immune sera (Table 4). The results confirm the preferential association of HPV-1 with 
myrmecia, HPV-2 with common warts, HPV-3 with flat warts (Orth et al., 1978a,b, 1981; 
Kienzler, 1980; Kienzler et al., 1981; Laurent et al., 1982; Jablonska er al., 1980) as well as the 
specificity of the humoral response, and the less specific character of the CMI. 
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TABLE 4. Correlations between the clinical ascect, che type of virus present in the lesions 
(as determined by immunofluorescezoe? and the immune response 








Number of cases presenung 





a delayed 
Clinical Number — LYPt of HPV weed — ini HPV.i hypersensitivity 
aspect of cases i 2 3 antibodies to HPV-1 CP 
E, pst - ias 3 3 
Myrmecia 5 AN it u : ND 
Common wart 9 5 8 25 c 5 
Flat wart 5 — — 5 c c 








* One of the patients had also HPV-z-induced flat warts and showed neither 
anti-HPV-1 antibodies nor DH to HPV-: œpsid polypeptide (CP). 

+ This wart had the clinica! aspect of mermecia and the histological characteristics of 
common wart, according to che criteria previcasly defined (Agache & Laurent, 1976; 
Kienzler, 1980; Kienzler et ol., 19817. 

ND = not determined. 


na 





DISCWSSION 


It is known that there are several antigenicail; cifferen: types of HPV (Gissman et al., 1977; 
Orth et al., 1977, 1978a,b, 1980; Gissman & Zar Hausen, 1986; Pfister et al., 1981) and that 
clinically different types of papillomas are preferentially associated with distinct types of 
papillomavirus, for example HPV-1 with mysmecia and HPV-z2 with common warts (Orth et al., 
1978a,b, 1980, 1981; Kienzler et al., 1379, 1631. Kienzler, 1980; Laurent et al., 1982; Jablonska 
etal., 1980). Consequently it seems reasonable that immunological studies should be performed 
with well-defined viruses on groups of patients with clinically well-characterized lesions, in 
contrast to most of the studies so far presented Ogilvie, 1970; Genner, 19715 Cubie, 1972; Pass 
& Maizel, 1973; Morison, 1975; Pyrhónen & Johansson, 1975; Shirodaria & Matthews, 1975; 
Lee & Eisinger, 1976; Viac et al., 1977a,b). :r the present work we considered the clinical types 
of the lesions (Agache & Laurent, 1976; Kienzler, 1980; Kienzler et al., 1981) and used as 
antigens for HI studies a highly purified preparation of HPV-1 (Favre er al., 1975a,b), and for 
CMI studies the main capsid polypeptides cf HPV-1 (Favre et al., 1977; Orth et al., 1978c). For 
these reasons, it is not possible to compare our results with chose of most previous studies. 

In a group of myrmecia carriers, patients shewing no sign of regression and who had come for 
treatment, the presence of anti- HPV-1 ant. bedies was detected in 40%, of the cases using two 
different serological techniques. These results are rather similar to those reported by Pfister & 
Zur Hausen (1978) for a group of papilloma casriers which included plantar and common warts 
(so? of the ro- to 20-year-old subjects. showed anti-HPV-1 antibodies), and to those of 
Jablonska et al. (1980), for butchers with band warts (40°, of the butchers showed anti-HPV-1 
antibodies). However, we have observed a lox frequency ef anti-HPV-1 antibodies in patients 
carrying other papillomas and in contre. subjects (10?,). in contrast with the frequencies 
reported by Pfister & Zur Hausen (197%) m anogenital wart carriers (50%), in unselected 
patients (25-50?,, depending on the age zscup), and in carcinoma carriers (38-5375). This 
difference could be due either to 2 greater sensitivity of the technique used by Pfister & Zur 
Hausen (1978), or to local epidem:ologicsl cEference in HPV-1 infection. 

As for CMI in relation to HPV, a previous study has shown a DH reaction to the injection of 
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viral particles, extracted from a pool of plantar warts of undefined clinical type and inactivated 
with formalin, in 28-64^; papilloma carriers, varying with the site of lesion (Viac et al., 19772). 
In the present study we have used as antigen capsid polypeptides obtained by alkaline 
disruption of HPV-1 particles and separation from DNA-histone complexes by gel filtration 
(Favre et al., 1977), thus allowing their safe injection. These polypeptides carry type-specific 
antigens and also, in contrast with the viral particles, antigens common to various HPVs and 
masked in intact particles (Orth er al., 1978c; Jenson et al., 1980). 

Our results confirm the existence of CMI to an HPV-1 capsid antigen in myrmecia carriers, 
but this CMI is less specific than HI since there are no significant differences compared with that 
of common and anogenital warts carriers. In addition, an intradermal injection of HPV-1 CP 
sensitizes an important fraction of the subjects, regardless of the clinical type of the papillomas. 
The lesser specificity of the CMI can be explained by reactions against common antigenic 
determinants of the capsid. 

The booster effect observed in myrmecia carriers after injection of HPV-1 CP is most likely 
due to the type-specific antigenic determinant(s) of this antigen (Orth er al., 1978c). The 
unusually high frequency of serological and skin test conversion following injection of viral 
antigen is in agreement with the results of Viac et al. (1977a,b). It confirms the high 
immunogenic capacity of our capsid polypeptides preparation as observed in the guinea-pig 
(Orth et al., 19786). 

The results of the studies on the humoral response to infection by HPV-1 in subjects carrying 
different types of papillomas, and on the intradermal injection of HPV-1 capsid polypeptides 
both indicate that, at least in France, myrmecia are preferentially associated with HPV-1. In 
addition, these results underline that studies on immune response in human infections by 
papillomaviruses require well-defined antigens and clinically well-characterized lesions. 
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SUMMARY 


The mean titres of serum IgG and IgA gliadin antibodies were significantly increased in 
thirty-four patients with bullous pemphigoid, and in twenty-three patients with dermatitis 
herpetiformis, compared with twenty-four healthy controls. The patients with pemphigoid also 
had increased IgG and IgA gliadin antibodies compared with nine patients with pemphigus. 
The reason for the high titres of gliadin antibodies in pemphigoid is obscure. These patients may 
have increased intestinal permeability (suggested by the presence of fj -lactoglobulin antibodies in 
some patients). Alternatively gliadin may somehow precipitate the autoimmune process. 


Two of the commoner chronic bullous diseases, pemphigoid and dermatitis herpetiformis 
(DH), are characterized by the formation of subepidermal blisters. However, it has seemed 
unlikely that the two share a common aetiology as bullous pemphigoid is thought to be due to 
auto-antibodies being formed to the basement membrane of the epidermis (Jordan et al., 1967), 
whereas dermatitis herpetiformis is known to be associated with gluten-sensitive enteropathy 
(Shuster, Watson & Marks, 1968). 

Patients with dermatitis herpetiformis (DH) have high titres of gliadin antibodies (Kumar et 
al., 1976; Menzel, Pehamburger & Holubar, 1978). We have reviewed patients sequentially 
whilst they were taking a gluten-free diet to assess the effect of the diet on the antibody titres, 
and this study will be reported elsewhere. In so doing, we used patients with bullous 
pemphigoid as controls. Bullous pemphigoid is of interest because it tends to be a self-limiting 
disease, and most patients are able to cease their steroid therapy within 2 years. In addition, the 
auto-antibody titres in the serum usually diminish so that these are unmeasurable after that time 
(Ahmed, Maize & Provost, 1977). The precipitating factors for pemphigoid are unknown. 

We performed studies of gliadin antibodies in patients with various bullous diseases and 
found that not only did patients with DH have high titres of gliadin antibodies in their serum, 
but so also did the patients with pemphigoid; this was not so for the healthy control group nor for 
patients with pemphigus. 


Correspondence: Dr M.Kieffer, Department of Dermatology, Gentofte Hospital, DK-2900 Hellerup, Denmark. 
0007-0963/83/0600-0673$02.00 © 1983 British Association of Dermatologists 
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METECDS 


Patients 

Thirty-four patients (nineteen temale and fifteen male) with bullcus pemphigoid were studied. 
Their ages ranged from 48-96 years. They were compared with twenty-three patients (eleven 
female and twelve male) with DH whose ages ranged from 20-70 years (none receiving a 
gluten-free diet), nine patients with pemphigus vulgaris or foliaccus (five female and four male) 
whose ages ranged from 38-80 , and twenty-th-»c healthy controls. The healthy controls were 
divided into two groups, thirteen ‘young’ anc tea ‘eld’ controls, the age range of the former 
being 22-65, and the latter 65-81: none had any evidence of either skin or gastro-intestinal 
disease. The main criteria for the d:agrosis of the bullous diseases were as follows. 


Bullous pemphigoid. (i) History anc clinical examination suggestive of pemphigoid. (ii) 
Subepidermal blister on histo ogical examinat-en. (iii) On direct immunofluorescence examin- 
ation, binding of IgG antibod” to the basemen: membrane of the patient's epidermis and/or (on 
indirect immunofluorescence examination) the presence of IgG antibody in the patient's serum 
to the basement membrane o? monkey oesopaagus epithelium. 


Dermatitis herpetiformis. i) History anë clinical examination suggestive of DH. (ii) 
Subepidermal blister on histological zxaminstien ef the patient's skin. (iii) Demonstration of 
granular IgA deposits in the subepidermal region of the patient's skin (Cormane, 1967). 


Pemphigus vulgaris or foliaceus. (à) History anc clinical examination suggestive of pemphigus. 
examination, binding of IgG antibody to the membrane of the keratinocytes in the epidermis of 
the patient's skin and/or (on indirect immuco‘lucrescence examination) the presence of IgG 
antibody in the patient's serum to the membrane ef the epithelial cells of monkey oesophagus. 


Assays for gliadin and 8-lacieglobulin antibodies 

These were carried out using an enzymz-lmked immunosorbent assay (ELISA) for the 
measurement of IgG anc IgA antibodies against gliadin, and IgG antibodies against 
B-lactoglobulin. 

The antigens used were i) crude gliadin obtained from Dalgety Spillers, Cambridge, U.K. 
This was the same antigen as that used in the studies of Kieffer et al. (1981) and was extracted 
from wet-butanol-defatted strong bread-making flour using 70", ethyl alcohol. The gliadin was 
dissolved and diluted (so 4g/ml) in 70°, 2thy! alcohol (ii) F-lactoglobulin obtained from the 
National Institute for Research in Dairving, Reading, U.K., 10 ug/ml in carbonate buffer 0:5 M 
pH 9:6. 

The enzyme-conjugated antibodies were obtained from Dako Laboratories, Copenhagen, 
Denmark. Peroxidase-coupled rabbit imrzurogiobulins specific for human Fc, «Fc, uFc and 
ÓFc were used in the assays. 

The ELISA was carriec out as follows. The wells of plastic micro-ELISA plates were coated 
with antigen by adding 75 pl of the antigen sclution (30 ug/ml) to each well. The plates were left 
at room temperature overnight and then «ashed three times in phosphate-buffered saline pH 
T3, with Tween 20 008°, wiv (PBS-Tween 20). Serial doubling dilutions of sera in 
PBS-T ween 20 were added and incubatec for 2 hat 4 C. Then, after the plates had been washed 
three times in PBS-Tween 20, the perexidase-coupled anti-human immunoglobulins were 
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added (75 ul per well) and incubated for 2 h at 4^C. After 6 washes, the colour reagent 
(ortho-phenylenediamine in citric acid buffer pH 5:0) was added (75 ul per well) and left on the 
plate for 30 min at room temperature. The colour reaction was stopped by the addition of 3 M 
H,SO,, and the intensity was then read on a ‘multiscan through-plate reader’ at 492 nm. 
Controls included serum added to antigen-free wells and antigen-coated wells not treated with 
serum. The absorbance readings were plotted against serum dilutions. Using a standard positive 
serum, a titration curve was constructed and the end-point taken as the serum dilution having an 
absorbance falling in the mid-range of the linear part of the curve. The absorbance given by this 
‘standard dilution’ was then measured in all subsequent tests, and used as the ‘cut-off value for 
end-point determinations. T'he absorbance of the standard dilution was found to vary between 
+1 log, dilution, and thus was within the limits of the experimental error of the doubling 
dilution procedure. 


Assays for antibodies to cytomegalovirus, measles virus and adenovirus 

The assay for cytomegalovirus was carried out by an indirect ELISA and those for measles virus 
and adenovirus were carried out using a complement fixation text. T'hese assays were carried out 
by Dr E.Edmond, Department of Bacteriology, University of Edinburgh. 


Statistical analysis. The statistical significance of the differences in titres of antibodies to 
gliadin and to lactoglobulin between groups was calculated using the Mann-Whitney U test. 


RESULTS 
Gliadin antibodies 
IgG gliadin antibodies. The titres of IgG gliadin antibodies in both the pemphigoid and DH 
groups were significantly higher than those in the healthy control groups and the pemphigus 
group (Fig. 1). (DH and pemphigoid groups compared with controls: P <o-oo01 for both. DH 
and pemphigoid groups compared with pemphigus group: P <o-o1 for both). 


IgA gliadin antibodies. The titres of IgA gliadin antibodies in both the pemphigoid and DH 
groups were significantly higher than those in the healthy control group (Fig. 2). In only the 
pemphigoid patients were the titres significantly higher than the pemphigus group. (DH and 
pemphigoid groups compared with controls: P <o-oo1 for both. Pemphigoid group compared 
with pemphigus: P « 0:03). 


IgM and IgD gliadin antibodies. 'The titres of these antibodies did not differ in any of the 
bullous disease groups from the control group. 


B-lactoglobulin antibodies 

IgG B-lactoglobulin antibodies. The titres of these antibodies were significantly higher in the 
DH group than in the control group (P<o0-02). The pemphigoid group did not have 
significantly raised titres when compared with the controls, but eight of the twenty-eight 
patients tested had high titres (two of these very high). Neither DH nor pemphigoid groups had 
significantly higher titres than the pemphigus group (Fig. 3). 


Antibodies to cytomegalovirus, measles virus and adenovirus. When the sera of fifteen patients 
with pemphigoid were compared with twenty age- and sex-matched controls, no difference was 
found in the titres of antibody to each of the three viruses between the two groups. 
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FIGURE 1. IgG gliadin antibody ctres m patient: wit- dermatitis herpetiformis, bullous pemphigoid, 
pemphigus and healthy controls. 


512 
M 











? 128 ° 
9 64 ndudbSb coco 
o 
e 32} ® 900200 ecce 
i6} e esce eeooeee 
L 6095916206 2090 d 
«16 panepane seno €9020000 eocecece 
Control Pempt:gus Pemohigoid Dermatitis 
herpetiformis 
(23) t9 (34) (23) 


FIGURE 2. IgA gliadin antibody titres ir. patients wi s dermatitis herpetifermis, bullous pemphigoid, 
pemphigus and healthy centrols. 


DISCUS BRON 


These studies have shown that patierts with duleus pemphigoid and dermatitis herpetiformis 
have high titres of gliadin antibodies in their serum B has been reported previously that patients 
with gluten-sensitive enteropathy, whether due o coeliac disease or dermatitis herpetiformis 
(Kumar et al., 1976; Menzel er al., 1978), have raised titres of both IgG and IgA gliadin 
antibodies. It has been shown that patients with C hn s disease anc ulcerative colitis, where the 
intestinal mucosa might be assumed to be unduiy permeabie alse have high titres of gliadin 
antibodies, though these were restricted to IgG eaibocies ( Kieffer et al., 1981). This has led to 
the assumption that raised titres of IgA gladi- amt bodies are specific for gluten-sensitive 
enteropathy (Unsworth er al., 1981). 
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FIGURE 3. IgG f-lactoglobulin antibodies in patients with dermatitis herpetiformis, bullous pemphi- 
goid, pemphigus and healthy controls. 


The finding of raised titres of IgG and IgA gliadin antibodies in bullous pemphigoid was 
unexpected. In this disease there is no evidence of intestinal pathology; patients do not have 
intestinal symptoms such as abdominal pain or diarrhoea, and Marks & Shuster (1969) have 
demonstrated that jejunal biopsies are normal. This does not however rule out the possibility 
that there might be increased permeability of the intestinal mucosa as has been shown to be the 
case in atopic eczema (Jackson er al., 1981) where the jejunal mucosa is normal (Barnetson, 
Merrett and Ferguson, 1981). This is supported to some extent by the finding of raised titres of 
f-lactoglobulin antibodies in a proportion of patients with pemphigoid. Raised titres of 
antibodies to milk and other food allergens have previously been reported in gluten-sensitive 
enteropathy, (Ferguson & Carswell, 1972) and have been assumed to be due to increased gut 
permeability resulting from jejunal mucosal atrophy. It will therefore be important to measure 
intestinal permeability directly in pemphigoid patients, and also to do further studies of other 
food allergens and enteric allergens. 

Studies of antibodies to measles virus, cytomegalovirus and adenovirus were also carried out. 
Elevated measles antibody titres have been reported in a number of auto-immune diseases, 
noticeably in systemic lupus erythematosus (Phillips & Christian, 1970; Hollinger et al., 1971) 
and in chronic active hepatitis (Triger ez al., 1972; Closs et al., 1973). Elevated cytomegalovirus 
antibody titres have also been demonstrated in chronic active hepatitis and in primary biliary 
cirrhosis (Triger, Kurtz & Wright, 1974). No adequate explanation for the elevated titres of 
virus antibodies in these auto-immune diseases has been found, but it was considered 
worthwhile to see if viral antibodies titres were elevated in patients with pemphigoid; however, 
this was not the case. 

Despite the fact that DH and pemphigoid are characterized by the formation of subepidermal 
blisters in the skin, which has led to the surmise that the diseases may be related, 
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immunofluorescence and ultrastructural studies — ve shown that the skin pathology differs in 
the two conditions. There is good evidence that pexphigc:d is an organ-specific auto-immune 
disease, albeit that the auto-immune process is or relatively transient and the precipitating 
factors for the disease have not been elucidated. T= -sindinz of raised titres of gliadin antibodies 
in such patients is hard to explain but it is pe=ibie thet gliadin might play a part in the 
pathogenesis of the disease, and {this is so sequemtal studies migat be helpful. 


E 
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SUMMARY 


Rats injected with bleomycin over a 58-week period developed weight loss, alopecia, 
hyperpigmentation, skin thickening and skin tautness when compared with saline-injected 
control animals. The only significant abnormality in laboratory blood tests was an increased 
sedimentation rate in the bleomycin-treated rats compared with controls. Histological 
examination of dorsal skin showed atrophied sebaceous glands and increased collagen fibres, 
with diameters ranging from 37:5 to 75 nm as compared with 72-5 to 100 nm in control animals. 
Chronic bleomycin exposure produces clinical, histological and ultrastructural skin changes 
similar to those found in human progressive systemic sclerosis (scleroderma). 


Bleomycin is an antitumour antibiotic (Umezawa, 1974; Ichikawa, 1970). It binds Fe (II) and 
facilitates oxidation of Fe (II) to Fe (III) generating free radicals in proximity to DNA with 
resultant DNA degradation (Lown & Joshua, 1980; Oppenheimer, Rodriguez & Hecht, 1980). 
Bleomycin does not have significant myelosuppressive effects, but the dosage is limited by 
pneumonitis progressing to pulmonary fibrosis and cutaneous fibrosis (Carter, 1978). The 
predilection of bleomycin toxicity for the lung and skin results in part from increased 
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accumulation in these tissues and in part from deceased inactivation (Umezawa, r974; Müller 
& Zahn, 1976). 

Endothelial cell injury and altered metabolism ~eselting frem bleomycin-induced peroxida- 
tion of the plasma membrane may initiate a noa-s^ec- fic injury response leading to pulmonary 
and cutaneous fibrosis (Burkhardt, H5ltje & Geobers, 1976; Adamson & Bowden, 1974; 
Catravas, Lazo & Gillis, 198:; Tom & Monteomery, 1680). Collagen biosynthesis and 
degradation in response to bleomycin has been extemsively studied ard correlated with structure 
and function in the lung (Collins et a], 1981. Kiev, Newman & Evans, 1980; Clark et al., 
1980a). Clinical aspects of cutaneous toxicity e£ bleomycin include hyperpigmentation, 
alopecia, sclerosis, gangrene, oedema and fibrosis (~ixon er æ., 1981; Cohen et al., 1973; Werner 
& Tornberg, 1976). Increased synthesis of type ! cellagen has been observed using in vitro 
cultures of fibroblasts with bieomycin ( Clark, Sta her & Uitto, 1980b). 





TABLE 1. Toxic effects of bleomycin on skin, fur and weights o *leomycir.-treated rats (T) compared with control rats 


(c) 











Total dose Skin texture Pigmentation Fur Mean wt (g) Weight change 
Weeks T C T C T C T c T C T C 
o o o Normal Norma! - - Nermal Normal 2772 2778 
4 30 ujkg o Normal Normal - - Nermal Normal 280°5 2996 +12% 7895, 
10 45 u/kg o Taut & Norma! * - Thin Normal 2692 3352 ~ 4% 11:85 
tough 
58 7sulkg o Taut & Normal - - weg thin. Normal 308-5 351 +14°5% +4.7% 
tough 


ern e a nes 


Finch et al. (1980) reported increased collagen pr-dection by dermal fibroblasts from patients 
with cutaneous bleomycin toxicity and suggested Eicormycin toxicity as a model for progressive 
systemic sclerosis (PSS). Camptell & LeRoy (1975: heve proposed a vascular injury hypothesis 
for PSS leading to mononuclear cell infiltrate, f brc “lest proliferation and collagen production. 
Fibroblast proliferation as a cell-mediated immune response has been proposed for bleomycin 
toxicity (Finch ez al., 1980) anc PSS (Kondo, Ratm & Rodnan, 1976) but bleomycin toxicity 
has been observed in athymic ‘nude’ mice (Szap:el « 22, 1979). The skin thickening in PSS may 
be due to both increased fibroblast proliferation aad -ollagen production (Buckingham et al., 
1978; Botstein, Sherer & LeRcy, 1982) and deca ed collagen degradation (Brady, 1975; 
Jimenez, Yankowski & Frontino, 1977). Collagen f cres in PSS have a narrowed fibre diameter 
and an increased number of reducibie cross-lines compared with normal mature dermal 
collagen (LeRoy, 1974; Hayes & Rodman, i971) lae rauo of type I to type III collagen 
production in PSS is reported to de normal in orco (Lovell et al., 1979) and in vitro (Uitto, Bauer 
& Eisen, 1979). Fleischmajer et al. (1978) reported mcreased amounts of narrow diameter type 
III collagen during the cellular phase of PSS which »3s replaced by 70 to 100 nm diameter type 
I collagen in the fibrotic phase of the disease. T'ae present study was undertaken to examine the 
effects of long-term bleomycin toxicity in the rat, aod ^o-compare the collagen ultrastructure in 
bleomycin-treated rats with that seen in PSS. 


Eight 14-week-old female Sprague-Dawley rats were obtained from Harlan Sprague-Dawley, 
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Madison, Wisconsin. Sterile bleomycin sulphate (Blenoxane*) was kindly provided by Bristol 
Laboratories, Syracuse, New York 13201. It was dissolved in 0:85*;, sterile saline for injection. 

Four rats were injected subcutaneously with bleomycin and four rats were injected with 
0'85% sterile saline to serve as control animals. The animals were evaluated bi-weekly by the 
following criteria: condition of the fur, texture and pigmentation of the skin, and weight. The 
dose and frequency of the injections were adjusted according to the condition of the rats as 
determined by these examinations. After three injections of 10 units/kg (u/kg) bleomycin at 
2-week intervals, the animals failed to show normal weight gain and were lethargic, so the dose 
was reduced to 5 u/kg injected at 2-week intervals. After three injections at this dosage, the 
animals showed a loss in weight, skin and fur changes, and dyspnoea, so the treatment was 
reduced to one injection of 5 u/kg every 8 weeks for six injections, resulting in a total cumulative 
dose of 75 u/kg. Rats maintained on this dosage gained weight but continued to show changes in 
skin and fur as well as dyspnoea. 


Laboratory studies 

After 58 weeks of treatment the rats were injected with a lethal dose of 30 mg/kg sodium 
pentobarbital. Before death, blood was drawn by cardiac puncture for laboratory tests. Red 
blood cell count, white blood cell count and differential, haematocrit and haemoglobin were 
measured by standard laboratory techniques. Sedimentation rates were determined by the 
Westergren method. Rheumatoid factors were determined by the RheumaQuik® (Biological 
Corporation of America) method. Fluorescent antinuclear antibodies (FANA) were determined 
using cultured Vero cells as substrate (Parker & Kerby, 1974). Circulating immune complexes 
(IC) were determined by the fluorescent Raji cell assay. Serum was frozen at — 70°C, thawed 
once and assayed as described by Theofilopoulos et al. (1974). Dorsal cutaneous tissue was 
excised at least 3 cm from the site of the bleomycin injections. Tissue for light microscopy was 
fixed in Zenker's fluid, embedded in paraffin, sectioned at 10 u, and stained with haematoxylin 
and eosin. Tissue for electron microscopy was fixed in 3°% glutaraldehyde in o1 M phosphate 
buffer, pH 7:3; postfixed in 2% OsO, in o1 M phosphate buffer, pH 7:3; dehydrated through 
ethanols; and embedded in araldite or epon araldite. Thin sections were cut and stained with 
uranyl acetate and lead citrate. Sections from the upper dermis were examined on a Zeiss 95-2 
electron microscope. 


RESULTS 


The rats were first evaluated before treatment with bleomycin or saline. All rats had thick, dense 
fur, and unpigmented skin. The initial mean weights of the control rats and the bleomycin- 
treated rats were 277:8 g and 277.2 g respectively. After 4 weeks of treatment during which the 
animals received 30 u/kg bleomycin there was no change in skin or fur but the mean weight of 
the bleomycin-treated rats increased by only 1:2?; compared with a 7-8°% increase for the 
control rats. After three more injections of 5 u/kg (total dose 45 u/kg over 10 weeks), the 
bleomycin-treated rats had lost weight and showed scleroderma-like changes in skin texture and 
pigmentation. The mean weight of the untreated animals was 335-2 g (an increase of 11-8%) 
while the mean weight of the bleomycin treated rats was 269-2 g (a 4% loss). The fur and skin 
of the control animals showed no change. The fur of the treated animals was slightly thinned, 
but more notable were areas of hyperpigmentation on the trunk and the tail (Fig. 1). The skin 
was taut and tough, making it difficult to pinch or inject with a twenty-one gauge needle. 
After three injections, their frequency was reduced to once every 8 weeks while the dose 
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FIGURE 1. Bleomycin-treated rat after 10 weeks. Note chianing of hair and hyperpigmentation of tail. 


remained at 5 u/kg. After a further six injections tal dose 75 u/kg over a 58-weck period), the 
animals were sacrificed. The skin showed centimued diffuse alopecia and tautness, but the 
hyperpigmentation had resolved with reduction iz tke frequency of bleomycin injections (Fig. 
2). The untreated animals still had thick, smooth &r with no pigmentation or tautaess (Fig. 3). 
The weight of the control rats had increase by 47 (to 351 g) while that of the 
bleomycin-treated rats had increased by 14:5", ‘© 308s g) with reduction of injection 
frequency. 

Laboratory blood test results :aclui:nz CPC wth differential and sedimentation rate were 
analysed by either t tests or the non-parame:-c Mann-Whitney U test. No significant 
differences were found in any category except tb- mean sedimentation rate of 2-5 which was 
increased for bleomycin-treated rats com pared w th the mean value of 0:5 for the control rats 
(P « o:o1). The normal sedimentation rate for rat is c-1. IC, FANA, and rheumatoid factors 
were all negative. 

When examined histologically, bleomycia-t-3ted rats had a thinner epidermis than 
saline-injected rats. The dermis of the treated acirals showed an increase in fibroblasts and 
collagen as compared with the control animals (Fics. 4and 5). The mean number ef fibroblasts 
found in normal animals was 9 :, mm? with a mage from 6 to t1/mm?. Bleorrycin-treated 
animals had a mean of 16:2 fibrob asts/mm? w th a "ange from 14 to 24/mmr. Sebaceous glands 
were atrophied in bleomycin-treated rats compar vith control rats. Fig. 6 shows transverse 





FIGURE 2. (Left) Bleomycin-trested rat after 58 weeks Further hair und weight loss neted but 
hyperpigmentation no longer present. 


FIGURE 3. (Right) Untreated control rat after 53 week 
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FIGURE 4. Dermis of bleomycin-treated rats shows mean fibroblast count increased to 16:2 per mm? in a 
IO u section. 


FIGURE 5. Dermis of untreated control rat with a mean fibroblast count of 9:1 per mm? in à 1oy section. 





FIGURE 6. Ultrastructure of fixed collagen fibres demonstrating transverse and longitudinal view from 
skin of bleomycin-treated rat after $8 weeks. Note narrow fibre diameter and longer striation lengths 
compared with control rats (Fig. 7). 
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and longitudinal sections of collagea fibres vies d by electron microscopy demonstrating a 
*plywood' organization (Fleischraajer & Pruniers, 1972) and an increase in thin collagen fibres 
which ranged from 37:5 to 75 am in diameter. Tbe periodicity of fibres from bleomycin-treated 
animals was 51:4 nm. Fibres frora normal rat: ramaed from 72:5 to ko nm in diameter with most 
fibres 100 nm in diameter. The periodicity ranged from 43:7 to 44 nm (Fig. 7) 





FIGURE 7. Electron microscopy of collages fibres in centrol rat after 58 weeks. 


DISCUS* ON 


We have examined the chronic cutaneous toxic eects of sublethal doses of bleomycin on rats as 
a model for the skin changes that occur In prog ssive systemic sclerosis (PSS). The rats were 
initially given high doses of bleomycn, but ever = 1-year period, this was gradually tapered to 
injections of 5 u/kg every 8 wecks, end the rats were sacrificed 8 weeks after the last dose of 
bleomycin. The rats uniformly developed hyperp zmentation, thick taut skin, dyspnoea, weight 
loss, and alopecia. Hyperpigmen:ation and weigk< loss were the first changes, occurring after 45 
u/kg. They were the only changes found to be reversible when the frequency of the injections 
was reduced. Therefore, they appeared to be dose dependent over a short time period, but not 
dependent on the total accumulated dose. The se erotic changes and dyspnoea persisted in all 
animals after reduction in frequency of doses, siggesting fibrotic changes which are either 
non-reversible or reversible only after cessation =f bleomycin treatment. 

Under light microscopy, the skin from bleomecin-treated rats demonstrated thinning of the 
epidermis, loss of epidermal appendages, incc-ssed numbers of dermal fibroblasts and a 
homogenous deposition of collagen. The inc—ased number of dermal fibroblasts were 
characterized by an extensive rough endople. nic reticulum signifying synthesis of the 
procollagen helix (Leblond & Wright, 1081). There were minimal inflammatory cnanges and no 
infiltration of lymphocytes was seen in the decis, indicating that the chronic progressive 
increase in fibrosis can occur im :he absence of lymphocytes as suggested by previous 
experiments with athymic nude mice (Szapiel ^ al., 1979). Clark et al. (1980) reported an 
increased production of type I collager after bleomycin exposure. Fleischmajer er al. (1978) 
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reported increased type III collagen in the cellular phase of PSS which was later replaced by 
type I collagen in the fibrotic phase of the disease. Thus, both our light microscopy results and 
previous biochemical analysis of collagen types support chronic bleomycin toxicity as a model 
for the fibrotic phase of PSS. 

Previous studies have shown that after instillation of bleomycin in animal lungs, fibroblast 
proliferation appears after 6 days, and collagen synthesis markedly increases after 8 days but 
returns to normal after 8 weeks (Hesterberg et al., 1981; Clark et al., 19802). Degradation of. 
newly synthesized collagen also increases during the period of increased production so that the 
static level of collagen after 8 weeks represents a balance of low grade production and 
degradation. 

Our study also investigated the ultrastructure of the static dermal collagen present after 
chronic bleomycin exposure. The collagen fibres were markedly reduced in diameter in the 
treated rats. Hayes & Rodnan (1971) reported a mean diameter of fibres in human scleroderma 
skin of 30 to 50 nm, while the mean diameter of fibres in normal skin was 120 nm. This 
population of thin fibres has been interpreted to represent newly synthesized collagen 
(Fleischmajer, Damiano & Nedwich, 1972). Our study has shown that the histological and 
ultrastructural analysis of skin from rats subjected to chronic bleomycin toxicity is similar to 
that of skin from patients with PSS, and this may represent a useful rat model for human PSS. 
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SUMMARY 


The enzyme activities of normal-looking skin and blister fluid from a patient with recessive 
dystrophic epidermolysis bullosa (RDEB) were measured. Of the hydrolytic enzymes 
measured, both collagenase and neutral protease activities were considerably increased in the 
skin and blister fluid samples compared with values found in normal control skin and in blister 
fluid from a patient with a burn. In addition, skin from a healthy person cultured with RDEB 
blister fluid showed dermal-epidermal separation. These findings suggest that collagenase and 
neutral protease may be involved in the formation of blisters in RDEB. 


Recessive dystrophic epidermolysis bullosa (RDEB) is a rare hereditary disease of the skin and 
mucous membranes. It is characterized by the formation of severe blisters, which occur as a 
result of minor mechanical trauma, and dystrophic changes. Due to the recurrent blistering, 
scars, flexural contractures and mitten-like deformities of the hands and feet result. Mucosal 
and oesophageal involvement, accompanied by protein loss through the skin, greatly impair the 
nutritional status of these patients. 

Although the cause of RDEB is unknown, ultra-structural studies show that there is a 
collagen degeneration and phagocytosis of collagen fibrils in the blister area (Pearson, 1962), 
suggesting that collagen breakdown may be the important factor in the blister formation. To 
support this hypothesis, it has been demonstrated that there is an increase in collagenase activity 
in the organ cultures of blistered skin (Eisen, 1969; Lazarus, 1972; Michaelson et al., 1 974), and 
an increase in tissue levels of immuno-reactive collagenase in both blistered and non-blistered 
skin (Bauer, Gedde-Dahl & Eisen, 1977). In addition, recent studies indicate that an increase in 
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the synthesis of structurally altered collagenase ^ cultured skin fibroblasts is expressed as a 
specific genetic trait (Bauer, 1977; Bauer & Eisem, -978 

In this study, the clinical course, histologica . c ectron microscopical and immunological 
findings of RDEB are reported. The activities o! several enzymes contained in the blister fluid 
and RDEB skin are also docume ated, as are stud es on the effect of blister fluid on normal skin 
culture. 


MITHPDs 


Case report 

A 13-year-old boy, admitted in acute distress dee > dehydration, was diagnosed as suffering 
from RDEB. On admission, blisters were observed or the elbows and knees, with severe 
erosions over his entire body. He had two brothers The older brother had no history of skin 
abnormalities, but the younger one suffered fren the same disease. There was no history of 
skin disease in either parent or related family. Personal history revealed that the first blister 
developed at birth on an ankle, accompanied ^y erosion of the buttocks and trunk, with 
associated skin fragility. Blister 'ormatior and ercsien occurred at sites of slight trauma, at times 
spontaneously, with slow healing being followed >y atrophic scarring and milia formation. Loss 
of all fingernails and toenails occurred at age6 years, with the vicieus cycle of blister formation 
and scarring continuing, leading to digital fusiemard mitten-like epidermal encasements of the 
fingers and toes (Fig. 1), and flexura! contractures cf the knee, elbow and wrist joints. The oral 
mucosa, due to moderate fragility, kad small oded areas though these had not interfered 
with feeding. The boy's general zrowth and devaopment was only slightly retarced, his weight 
being 18 kg and his intelligence was normal. His -e-iduous teeth developed caries early and his 
permanent teeth were markedly dystropaic. Emergency treatment administerec on admission 
included multiple blood and plasma transfusions, imtravenous electrolytes and artibiotics, with 
local symptomatic care. As a result, his general concition and skin lesions showed signs of slight 
improvement. Death unfortunetely occurred e- the fiftieth day of hospitalization owing to 
inhalation of vomitus. 





FIGURE 1. Clinical picture of a patient with recessis drstropinc epidermelysis bullosa. Hands showing 
contraction, syndactyly of £rgess, mar«ed scaring-md aail loss 
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Biopsy 
À biopsy specimen was taken from non-blistered skin on the patient's abdomen and revealed 
subepidermal separation, without acantholysis, though inflammatory infiltrates were present in 
small amounts. PAS-positive basement membrane was split between the floor and roof of the 
subepidermal bulla. Silver positive material was shown on the roof of the blister (Fig. 2). On 
staining for elastic tissue, the dermal-epidermal separation and degeneration of elastic and 
collagen fibres in the papillary dermis were revealed. Electron microscopy of clinically 
non-blistered skin from a patient with RDEB showed the bulla to be localized in the superficial 
layers of the dermis (dermolytic blistering) and showed necrotic collagen in the blister cavity. 
Marked collagen degeneration could be observed in the papillary portion of the dermis, and in 
the same area, there was a variable loss or decrease in the number of anchoring fibrils. Vacuolar 
changes in the mitochondria, and other degenerative changes of the basal cells were recorded. 


Immunofluorescent studies 
Direct and indirect immunofluorescent studies were carried out according to the method of 
Beutner, Chorzelski & Jordon (1970). 


Blister fluid 

Blister fluid was obtained from spontaneous fresh blisters on the skin of the patient with RDEB 
and from a patient with burns. Blister fluid was collected every morning from a patient, and 
centrifuged at 3000 r.p.m. for 10 min at 4^ C, to remove cell debris and/or precipitated materials. 
The resultant supernatants were then stored in small aliquots at — 20°C until required for use 
either as organ cultures or for enzyme activity assay. 


Preparation of skin extracts for enzyme assay 

Skin samples were obtained from normal-looking areas on the patient's abdomen and from 
normal human abdomen obtained during surgery, and were stored at — 20°C. After thawing at 
room temperature, the subcutaneous tissues were scraped away, the skin weighed and minced 
finely with scissors. The minced skin was suspended in nine parts (w/v) of 10 mM Tris-acetate 





FIGURE 2. Histology of the lesional skin of a patient with recessive dystrophic epidermolysis bullosa. 
Silver positive material is seen on the roof of the blister. Silver stain ( x 320). 
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(pH 7:5) with o-85*, NaCl, and the suspensicm komogenized with a Polytron (Brinkmann 
Instruments) for ten 30-secoad burs:s, with an &:erval of 30 sec fer cooling between each one. 
The homogenates were centrifuged a7 18,009 > g ‘or 30 min at 4 C. The supernatants were 
used for enzyme activity assav. 


Determination of enzyme activities 

Enzyme activities were measured in che blister f. 2ids and skin extracts. Lactate dehydrogenase 
(LDH) was measured according to the method o “Bergmeyer & Bernet (1974). Determination of 
acid phosphatase activity was carried out by the method of Bretz & Baggiolini (1974) using 
p-nitrophenol phosphate as a substrate. fP-gl&-uconidase was measured by the procedure 
described by Avila & Convit 11973) using pc enolphthelein glucuronidate as a substrate. 
Cathepsin D was assayed according t^ the methoz o? Moore & Stein (1954). Elastase activity was 
determined by measuring the rete of p-nitrephenc! liberation from N-tert-butoxycarbonyl-L- 
alanine p-nitrophenol ester, as described by Dewald er ai. (1975). Neutral protease activity was 
determined by the procedure descr bed by De-said et ol. 1975), using casein as a substrate. 
Collagenase activity was determined by measu~ng the release of soluble radioactive peptides 
from reconstituted ['#C] collagen fibrils (specific radioactivity, 16-75 d-p.m./ug). Two hundred 
microlitres of o-4°,, ['4C]-labelled collagen ir o: M Tris: oq M NaCl: r0 mM CaCl, (pH 7-7) and 
an equal volume of the sample sclution were incubated at 37 Cfor$ h, after which 200 pul of cold 
15", TCA: 15^, tannic acid was added. The m inure was centrifuged at 3000 r.p.m. for 10 min 
at 4 C, and then 200 Jil of supernatant solution wasceunted in a liquid scintillatien counter. All 
assays were performed in triplicate, including b affer blanks. Collagenase activity was expressed 
as ng of collagen hydrolyzed per 1 hour. 











Determination of protein concentratier 
The protein concentration of the blister fluids and skin extracts was measured by the method 
described by Lowry et al. (1951), wich serum ¿ bumin as a standard. 


Organ culture 

Organ culture was carried out according to the method described by Sarkany, Grice & Caron 
(1965). Briefly, normal human breast or abdom za] skin obtained during surgery was used. The 
skin was sliced to a thickness of abeut 0:5 mra and cut into approximately 2 x 2 mm pieces. 
These pieces were placed dermis side down on 29 = 20 mm paraffin-rimmed leris-paper ‘rafts’, 
which were floated in culture dishes on the toc of Eagle’s Minimum Essential Medium 
containing 60 pg/ml of kanamycin ‘r:o ml fina volume, and cultured in a humid atmosphere 
containing $°,, CO: in air for 12. 24, 48 and 72 &. Previcusly obtained blister fluid (0:5 ml) was 
added to the culture medium, and sfer the sta «d times, the skin specimens were examined by 
routine histological methods (memetoxylim anc ecin stains). 











RES -LTS 


Immunofluorescent studies 
Direct immunofluorescence, empleving artise-a sgainst IgG, IgA, IgM and C; revealed no 
deposition on the patient's specimens. Indirect mmunoffucrescence, using normal human skin 
as a substrate, showed no aute-ant bodies m tœ patiens serum. 

In order to examine whether the bullous per-phigoid antibody could bind tothe skin from a 
patient with RDEB (as is the case with normal im), the indirect immunofluorescent study was 
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employed. Serum was obtained from a patient with bullous pemphigoid with a high titre(1:640) 
of anti-basement membrane antibody, and skin from the patient with RDEB was used as a 
substrate. The results were then compared with those of normal skin. The RDEB skin revealed 
immunofluorescent deposits at the basement membrane zone, as in normal skin, and it also gave 
the same titre of bullous pemphigoid antibody. These results suggest that the RDEB 
skin-binding site for the anti-basement membrane antibody is not destroyed. 


Enzyme activities in skin extract 

The selected enzymes were as follows: LDH as a marker enzyme for cytosol; acid phosphatase, 
f.-glucuronidase and cathepsin D as lysosomal enzymes; and elastase, collagenase and neutral 
protease, all of which had an optimal pH at a neutral range. Table I shows the activities of 
collagenase and neutral protease, which were 2-7 and 4:9 times higher in RDEB skin than in 
normal skin respectively. LDH and acid phosphatase activity were approximately twice as high 
in RDEB skin as in normal skin. Other enzymes measured showed almost the same activities in 
both skins. 


Enzyme activities in blister fluids 

The enzyme activities in blister fluids obtained from the patient with RDEB and the one with 
burns are shown in Table II. There was no significant difference in the activities of LDH (the 
marker enzyme for cytosol) and lysosomal enzymes (acid phosphatase, fi-glucuronidase, 
cathepsin D, and elastase) between RDEB and burn blister fluids. However, the activities of 
collagenase and neutral protease in RDEB blister fluid were 3-7 and 8-8 times higher than in 
burn blister fluid. 


TABLE I. Enzyme activities of skin extract 





Enzyme activity 
Relative activity 





Enzymes Normal RDEB (RDEB/normal) 

LDH 

(OD340/min) 1:52 2:63 T7 
Acid phosphatase 

(ug of p-nitrophenol/min) 4:05 8-29 2:1 
B-glucuronidase 

(ug of phenolphthalein/h) 453 509 D 
Cathepsin 

(ODsso/h) 6:23 7:46 r2 
Elastase 

(ODaas.s/ min) 0:025 0-025 ro 
Neutral protease 

(nmoles of L-leu-leucine/h) — 723 35:6 49 
Collagenase 

(ng of collagen/h) 112-5 3050 2 


t M M MÀ MÀ ———— M À M Bi tÁà 


Enzyme activities are expressed as activity per mg protein. The 
normal control data is expressed as the mean of five separate 
preparations. 
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TABLE 2 Enzyme actives of blister fluid 











Enzyme 
activity 
Relative activity 
Enzymes Ben RDEB (RDEB/burn) 
Acid phosphatase 
(ug of p-nitrophenol/min) oas — 0:075 r7 
-glucuronidase 
(ug of phenelphthaleinjh) — 0:838 1-328 16 
Cathepsin 
(ODs70'h omy  o023t 14 
Elastase 
(ODaa* s/mun) ocs$ 0-040 7 
Neutral protease 
(nmoles of t-leuteucine hh 0:3 0:643 8:8 
Collagenase 
(ng of collagen/h 255 1088 37 





Enzyme activities are expresses as activity per mg protein. 


Effect of blister fluid on the nermal skin culture 

Normal human skin was cultured for 24. 48 anc 72 h in the presence of blister fluids obtained 
from the patients with RDEB and a patient wit? burns. There was no remarkable histological 
change in the skin explant cultured with blister fi sid from the burns patient. On the other hand, 
the skin explant cultured with bliste- fluid from &DEB under the same conditions, resulted in 
dermal-epidermal separation after c i.turing for 72 h, and appeared similar to the histology of 
RDEB in vivo (Fig. 3). 





FIGURE 3. Histology of normal human skin explants œ tured for 72 h with blister fluid from a patient with 
recessive dystrophic epidermolysis bu losa. Seperaties of the epidermis from the dermis is shown. Silver 
stain ( x 160). 
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DISCUSSION 


The pathogenesis of recessively inherited epidermolysis bullosa dystrophica remains uncertain. 
Eisen (1969) showed that the production of collagenase from skin cultures obtained from 
friction bullae in patients with RDEB was approximately six-fold greater than in normal skin. 
This enzyme activity was also elevated in the non-bullous skin of these patients. From these 
findings, he proposed that collagenase may play a direct role in the blister formation in this 
disease. On the other hand, Lazarus (1972) found that cultures of clinically normal skin from 
patients with RDEB did not differ significantly in collagenase production compared with 
normal healthy skin, but cultures of skin lesions produced 3 times more collagenase than normal 
skin from the same patient. Therefore he proposed that increased local levels of collagenase were 
a secondary tissue reaction to chronic injury. Recently, Eisenberg, Stevens & Schofield (1978) 
demonstrated a significant increase of collagenase and collagen peptidase activities in the roof of 
a fresh blister from RDEB skin (without culture). The collagenase activity was 2-6 to 24 times 
greater than normal, and collagen peptidase was 19 to 52 times greater than normal. As these 
figures indicate, the role of collagenase in the pathogenesis of RDEB is still unresolved. The 
present study was designed to assess whether any other enzyme or enzymes can be correlated 
with blister formation. We were able to confirm a marked increase in the activity of collagenase, 
and also to demonstrate the rise of neutral protease activity in the skin of RDEB patients. Blister 
enzyme activities gave similar results. 

These findings suggest that not only collagenase but also neutral protease is responsible for 
the formation of blisters in RDEB skin. To confirm this hypothesis, the effect of blister fluid 
from the patient with RDEB on normal skin explant cultures was studied, and these showed a 
clean dermal-epidermal separation (Fig. 3). These results show that blister fluid from a patient 
with RDEB contains some specific factor(s), such as protease, which induces the dermal-epider- 
mal separation, and they also demonstrate that light microscopical features resembling those of 
RDEB in vivo can be induced in normal skin with no congenital defects. 

The above findings suggest the possibility that either collagenase and/or neutral protease may 
act directly or indirectly as the blister forming enzyme in RDEB. 

Although the natural substrate of neutral protease is still unknown, this enzyme is capable of 
protein degradation under certain physical (temperature and pH) conditions, as is collagenase. 
The question remains as to the source of neutral protease (the upper dermis, epidermis or 
granulocytes). Further experiments, including electron microscopic studies using cultured 
Skin, are now in progress. 
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SUMMARY 


Histopathological criteria were used to classify twenty-four patients with chronic urticaria into 
three groups, which were then studied to establish whether circulating immune complexes 
(CICs), complement activation and deposition of immunoreactants are confined to patients with 
urticarial vasculitis. Group 1 (three patients) had classical urticarial vasculitis, and two of these 
patients showed hypocomplementaemia with evidence of C3 conversion and deposition of 
immunoreactants in lesional and uninvolved skin. Ten patients (group 2) with a dense 
perivascular mixed-cellular infiltrate had normal or raised complement levels and infrequent 
evidence of C3 conversion. Immunoreactants were detected only in their lesional skin. Eleven 
patients (group 3) had only a sparse perivascular infiltrate. In this group, complement was 
normal and immunofluorescence was essentially negative. Cryoglobulins were detected in 
group I patients only. Monoclonal rheumatoid factor and Crq binding were positive in all group 
1 patients, half the group 2 patients and none of the group 3 patients. This study suggests that 
urticaria and urticarial vasculitis form a disease continuum, and identifies a group of patients 
with features intermediate between urticarial vasculitis and ordinary urticaria. 


The term ‘urticarial vasculitis’ refers to patients with recurrent urticaria and the histological 
features of necrotising vasculitis. Several papers have described the clinical and immunopatho- 
logical features (McDuffie et al., 1973; Soter, Austen & Gigli, 1974; Agnello et al., 1975; 
Agnello, Gabriel & Tai, 1976; Feig et al., 1976; Gammon & Wheeler, 1979; Ludivico, Myers & 
Maver, 1979; McLean et al., 1980; Millns et al., 1980; Phanuphak et al., 1980; Zeiss et al., 1980; 
Van der Horst & Bronsveld, 1981; Callen & Kalbfleisch, 1982), but the group of sixteen patients 
studied by Soter (1977) is the largest series in the literature. The syndrome affects 
predominantly females, and it can be distinguished from ordinary urticaria since the individual 
lesions last longer and often fade to leave purpuric staining or other evidence of red cell 
extravasation. Systemic involvement is often present and is usually characterized by arthralgia, 
arthritis or gastro-intestinal upset. Renal disease occurs only rarely. 
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Most reports have emphasized the importance ef distinguishing urticarial vasculitis from 
systemic lupus erythematosus, whick may siso present with urtiearia (Provost et al., 1980). It 
has also been suggested that a significant proporz en of patients with chronic idiopathic urticaria 
have histological features of vascubtis. Unforvanately differen: criteria have been used to 
identify cases of vasculitis. Thus Monroe et al. (768 1) defined vasculitis on the basis of fibrinoid 
deposits and leukocytoclasis, whereas Phanuphak e al. 11980) used the presence of inflamma- 
tory cells within the walls of affectec vessels. These two prospective studies procuced figures of 
20?, and 52%, for the incidence of vasculitis m chronic urticaria and they emphasize the 
importance of the diagnostic eriteria if mean:ngfa! comparisons are to be made between studies. 

We have classified our cases into three groups according to histopathological criteria, and the 
immunopathological findings associated with czech group formed the basis of this study. 








MET E @ Des 


We studied twenty-four adult patients in whem spontaneous idiopathic urticaria had been 
present for more than 3 months. Routine laboratory investigations included a full blood count, 
ESR, urea and electrolytes, urine microscopy, sesum immunoglobulin, protein electrophoresis, 
rheumatoid factor (SCAT), ANF, DNA bindæg (where indicated) and Australia antigen. 

Biopsies for routine histopathology and imm: noduorescence were taken from: representative 
lesions which had been present for less than 12 h. Cases showing deposition of fibrinoid material 
in the walls of dermal blood vessels were classifie as group 1. These cases were associated with a 
neutrophil-rich perivascular inältrate and sign:caat leukocytociasis. They therefore fitted the 
criteria for the diagnosis of urticarial vasculitis. Cases without evidence of vasculitis were 
divided into two further groups. Group 2 pstiezs showed a dense perivascular infiltrate which 
was predominantly monoruciear but contained <ignificant numbers of neutrophils and/or 
eosinophils. Deposition of fibr:noid material v thin vessel walls was not seen and leukocytoc- 
lasis when present was minimal. Group 3 shewed a sparse predominantly mononuclear cell 
infiltrate and therefore fulfilled the criteria for è diagnosis of ordinary urticaria. 

Direct immunofluorescence of lesional skim was performed using commercially available 
fluorescein isothiocyanate-conjugated antisera z^ IgG, IgA, IgM, C3 and fibrin Dako). IMF of 
clinically uninvolved skin was performed m sesected cases only. 

Three methods were used for the detection o! circulating immune complexes (CICs). 


I. Serum cryoglobulins. Serum for cryoglobz in analysis was obtained at 37 C and the level 
evaluated according to Brouet er al. (1974). The upper limit of normal for the laboratory was 40 
ug/ml. 


2. Ciq binding assay ( CrgB A). Ve useda medification of the methods of Pussell et al. (1978). 
Briefly, serum samples were incubated with !^I-lsbelled C1q, precipitated with PEG, and the 
radioactive count determined in the spun precicate. Results are expressed as a concentration of 
aggregated IgG giving equivsient precipitation (upper limit of normal 40 ug/ml). 


3. Monoclonal rheumatoid fector binding assay ( ArF BA). Detection of CICs was performed 
using a modification of the monoclonal cheameseic factor binding assay (Pusseli, unpublished). 


Briefly serum samples were incubated with ‘757-abelled monoclonal IgM kappa extracted from 
the serum of a patient with esseent:al mixed crscglobulinaemia, precipitated wrth PEG and the 
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radioactive count determined in the spun precipitate. Results are expressed as a concentration of 
. aggregated IgG giving equivalent precipitation and the upper limit of normal for the laboratory 
was 40 ug/ml. 


Complement studies 

Serum complement levels. Total haemolytic complement (CH 50) was measured using standard 
haemolytic plate assays. C3 and C4 were measured by single radial immuno-diffusion using 
monospecific antisera (Lachman & Hobart, 1978). 


Complement conversion products. Factor B and C3 conversion products (C3CP) were 
measured using cellulose acetate membrane electrophoresis and immunofixation as previously 
described (Whicher et al., 1980). 


RESULTS 


The clinical details and routine laboratory tests of the patients are given in Table 1. Lesions 
from group 1 patients lasted for longer than 24 h and faded to leave slight purpura. In one case 
bullous lesions associated with intense subepidermal oedema were observed. All group 1 
patients complained of arthralgia, but significant renal involvement was not detected. Lesions 
from group 2 patients sometimes lasted for 24 h, but purpura was not observed. Whilst only one 


TABLE 1. Clinical and laboratory findings 








Mean Duration Arth- Hyper- 
age of Duration of ralgia ANF gamma- 
(and disease lesions (h) (No. Mean  RhF 1:100r globulin- 
Groups Number range) Sex (months) >24 <24 ofpts ESR (SCAT) greater — aemia 
I 3 46 3F 18 3 o 3 43 2 3 2 
(Vasculitis) (33-61) 
2 IO 34 6F:4M 10 3 7 7 14 3 5 I 
(Intermediate) (20-59) 
3 1I 28 7F:4M 6 o II 2 9 o 3 o 
(No vasculitis) (20-48) 





TABLE 2. Treatment 





Piriton Indomethacin — Dapsone Prednisolone Plasma 
Group 8mgtds.  somgb.d.  100mgb.d. 3omgo.d. exchange 





I NR 0/3 NR 2/2 FR 1/3 PR 2/2 FR 2/2 
PR 2/3 
2 PR 3/10 D 2/3 NR 5/5 FR 3/3 PR 1/1 
FR 3/11 D 2/3 NR 2/2 
PR 5/11 





FR = Favourable response; PR = Partial response; NR -—No response; 
D = Deterioration. 
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TABLE 3. Cempiemerz levels in group 1 











Patient 
cs —————- Normal range 
(a (E c) 
CHee 21 ao 70 50-125 
Ca 12 ES 128 S0-120D 
C3 1& 3s 150 60-135 


C3CF  Positie Posaive Negative 
FBCP Negative Negative Negative 


patient complained of joint pain, six patients e«mitted to arthralgia during episodes of acute 
urticaria. Lesions from group 3 patients lasted iess tham 24 h and only two patients noticed 
arthralgia. 

A strongly positive ANF was found in one grcap 1 patient only (1:160) but DNA binding was 
within normal range. By contrast a weakly postive ANF (1:10) was found in both the other 
group I patients, five group 2 patients and three group 3 patients. Although such levels are not 
normally considered to be significant in incividka patients the incidence of a weakly positive 
ANF may be of significance between groups of patients. 

Treatment is detailed in Table 2. The thre: groups responded differently. Both group 1 
patients who received plasma exchange respendad well, but the one patient from group 2 treated 
with plasma exchange responded only partial vy. Lesions cleared during the exchange but 
recurred within 24 h. Oral steroids were used :^ group t and 2 with variable success, but the 
dosage necessary (prednisolone 30 mg daily) seidom justified their use on a long-term basis. 
Contrary to previous reports ‘Millas et al, 15509 indomethacin was generally ineffective in 
group I patients and in groups 2 and 3 it was oczzsionally associated with clinical deterioration. 
Antihistamines were generaliy most effective ir group 3 patients whilst dapsone was effective 
only in group 1 patients. Since the therapeutic-‘f-ct of dapsone is thought to depend upon its 
inhibitory effect upon the myeloperoxidase HC, halide system of the polymorphonuclear 
leukocyte (Stendhal, Molin & Dahlgren, 16787. its beneficial effect was perhaps predictable in 
cases characterized by a newtrophil-rich indlerate 

Table 3 shows the serum complement levels aic C3 conversion products in group I patients, 
two of whom showed hypocomplemen:aemaa wth evidence of classical pathway activation and 
C3 conversion. Complement levels for parien s in groups 2 and 3 are also shown (Fig. 1). 
Hypocomplementaemia was not observed bata significant proportion of samples showed raised 
levels of C3 and/or C4 consistent with an scut phase reaction. C3 conversion products were 
detected in only two of twenty group 2 samrds. Evidence of factor B conversion was not 
detected. 

Positive immunofluorescen: findings fer the three groups are detailed in Table 4. IgM 
deposition in lesional and clinically uminwolvad skin was observed in two of three group I 
patients. Deposition of C3 and fibrin in iesiena! skin was seen in groups I and 2 whereas group 3 
was negative apart from occasional perivascule: fbrin ?uorescence. 

Levels of circulating immune complexes arc given ir. Figs 2 and 3. Apart fram one group 3 
patient, elevated levels of cryogiobulin were fouaconly m group I patients. C1q3A was positive 
in all group 1 patients, half tbe group 2 patientsznc in no group 3 patients. Similar findings were 
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FIGURE 1. Complement levels in groups 2 and 3. 


TABLE 4. Direct immunofluorescence 


M M MM MÀ € M————————MHÀ— aM r$ 





Group 1 Group 2 Group 3 
Lesional | Non-lesional Lesional Lesional 
IgM 2/3 2/3 1/10 olii 
C3 2/3 0/3 5/10 ES! 
Fibrin 3/3 0/3 8/10 3/11 
(vessel wall) (diffuse pattern) (diffuse pattern) 





obtained with the MrFBA except for one group 1 patient who died before a further serum 
sample could be obtained. 

Fig. 4 shows the relationship between disease activity and C1qBA over a 3-month period 
during which plasma exchange was carried out at 4- to 6-week intervals. Clearly there is a close 
association between the two. Towards the end of this period, however, an arterio-venous shunt 
became infected and although this was associated with a marked rise in the level of circulating 
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FIGURE 3. Levels-of ciscalating mamane complexes in groups 1, 2 and 3. 
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FIGURE 4. Sequential studies in group 1 patient. PE = plasma exchange. 


immune complexes it was not associated with any disease relapse. These observations suggest 
that the C1qBA may detect more than one type of complex in the same patient. 


DISCUSSION 


The diagnosis of urticarial vasculitis rests upon the histology and these patients are further 
distinguished from those with ordinary urticaria by the immunopathological changes. The 
present study confirms this, but also demonstrates the existence of a further group of patients 
with features intermediate between ordinary urticaria and urticarial vasculitis. Although the 
classification is based on histopathological criteria, the clinical and immunopathological 
features also help to distinguish these three groups. 

Group I patients were characterized by small amounts of circulating cryoglobulin, elevated 
levels of circulating immune complexes and evidence of classical pathway complement 
activation in two out of three cases. Direct IMF studies demonstrated deposition of IgM (2/3), 
fibrin (3/3) and C3 (2/3) within dermal vessels. In addition two cases showed linear deposition of 
IgM at the basement membrane zone in both clinically involved and uninvolved skin. 

Group 3 patients did not exhibit such features apart from occasional perivascular fibrin 
fluorescence (3/11 cases). IMF of lesional skin was negative and serological tests revealed no 
evidence of circulating immune complexes or hypocomplementaemia. 

Group 2 demonstrated intermediate features. Although elevated levels of circulating immune 
complexes were detected in half the cases, hypocomplementaemia was not present and evidence 
of complement conversion was found infrequently. By contrast, deposits of C3 within or around 
dermal blood vessels were found in 5/10 cases and fibrin in 8/10 cases. These changes were, 
however, confined to lesional skin. 

These findings should be compared with the study by Monroe et al. (1981) where a similar 
spectrum of histopathological and immunopathological changes were reported. It seems likely, 
however, that our criteria for a diagnosis of vasculitis were somewhat stricter. In our experience 
cases of urticarial vasculitis are uncommon. At St John's Hospital only three cases were 
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diagnosed in the course of a year “out cf 17.000 mew referrals). By contrast Monroe et al. (1981) 
identified nine cases in a prospective study of £&-tv-five patients with chronic urticaria. It is 
possible that some of Monroe's vasculitis greup mould have been included as greup 2 patients 
according to our criteria. The relatively low ncidence of arthralgia, circuleting immune 
complexes and positive-IMF results in his vascuZ:is group and the fact that only ene of his nine 
patients exhibited hypocomplementaemia preside some support for this interpretation. 
Otherwise our two studies are complementary «3d show remarkable similarities. 

Urticarial vasculitis, like other varieties of eataneous leukocytoclastic vasculitis, involves 
post-capillary venules and is widely regarded as 23 exampic of a type 3 hypersensitivity reaction. 
The presence of circulating immune complexes. hypocomplementaemia and inwmunoreactant 
deposition in lesional skin demonstrated in rhis-:ad other studies supports the idea of a causal 
relationship between the serological fincings ar the pathological changes. Furthermore it is 
generally argued that these features help to c-stinguish urticarial vasculitis (rom ordinary 
urticaria. However, this method of classificatica is complicated considerably by our cases in 
group 2. Should one regard such cases asa mild wariant of urticarial vasculitis, or a florid variety 
of urticaria? 

The relationship between CI Cs anc disease pracesses could operate in any of three ways. The 
orthodox view is that the deposition of CICs ir blood vessel walls initiates the inflammatory 
response. A second view is that CICs are an invaciable accempaniment of disease processes and 
result from the preceding tissue inflammation. .* further possibility is that they are indirectly 
associated through the interaction of 2 third variz ble, such as compromised reticulo-endothelial 
function, which might contribute to the inflammation and the raised levels of CICs. To date few 
studies have attempted to unravel these possib: ities. 

We gained some insight into these relatiosships by carrying out sequential studies in 
individual patients using plasma exchange as = therapeutic tool. Fig. 4 documents a clear 
correlation between Ciq binding and disease activity in a group 1 patient. Plasma exchange 
removed Crq binding activity end was follewez bv a period of disease remission which lasted 
from 4-6 weeks. These findings are consistest with the hypethesis that CICs cause the 
cutaneous lesions, but they dc not exclude other possibilities. This latter eensideration is 
certainly relevant since reticule-endochelial function (as measured by the half-life of [^! Cr]IgG- 
coated red blood cells) was knewn to be compremised in this patient and was aiso reversed by 
plasma exchange. 

In experimental immune complex disease thenfluence of genetically controlled factors such 
as antibody level and antibody affinity will determine the size amd properties of the resulting 
CICs (Devey & Steward, 198c; Devey er el., #982). Similar factors may explain some of the 
immunological findings in ous study. Clearance of CiCs may also be important and could 
account for the different level of CICs and the di Terent response to plasma exchange observed in 
groups I and 2. Since there is some evidemce that reticulo-endothelial function is itself 
HLA-dependent, future studies may weil icentify HLA typing as a further method of 
distinguishing these 3 groups. 

We conclude that patients w:th urticaria she a spectrum of disease activity and that this is 
expressed in both the histopatholozicsl and th» immunopathological findings. 
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SUMMARY 


We studied sweat gland distribution, density and activity in thirteen cases of granuloma 
annulare and ten cases of necrobiosis lipoidica, using a combination of the plastic impression 
and starch-iodine methods. The pattern of sweat gland disturbance in the two diseases was 
entirely different. In necrobiosis lipoidica an intense and uniform hypohidrosis was detected 
throughout the lesion, whereas in granuloma annulare the disturbance followed the morphology 
ofthe lesion (the papular border showed complete anhidrosis, whereas the flat central part ofthe 
lesion showed only moderate hypohidrosis or normal sweating). The method assigns numerical 
values to the ‘relative density’ and the ‘relative activity’ of the functioning sweat glands 
compared with normal skin, thus permitting statistical evaluation of the results. 


The disturbances in sweating in granuloma annulare (GA) and in necrobiosis lipoidica (NL) 
were studied by combining the plastic impression and the starch-iodine methods, and a method 
was devised for numerical comparison of the results. 


METHODS 


The sweat gland disturbances in thirteen cases of GA (six male and seven female, aged 3-66 
years, mean age 32-8 years), and ten cases of NL (all female, aged 35-64 years, mean age 50:4 
years) were studied. The diagnosis in every case was confirmed histologically. All the 
experiments were done during the summer season. 

Heat-provoked sweating was detected by the plastic impression technique in combination 
with the starch-iodine method (Hatzis, 1978) as follows: the area to be studied was painted with 
a 5% non-alcoholic iodine solution (because alcohol can cause anhidrosis; Papa, 1963) and after 
about one minute, when the area had dried well, starch powder was applied in a very thin layer 
with the aid of cotton wool. Immediately after that, the silicone material (‘Silaplast’, Dental Karl 
Huber Kg., 75 Karlsruhe, W. Germany) was mixed well with a few drops of catalyst (4 drops of 
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catalyst to 8 ml of silicone), and the area for exam mation was covered with it. After about 20 min, 
on removing the imprint, the sweet droplets comid be seen and studied on the white area of 
silicone material, which showed a cyc.ic or cval s rape with a deep violet stain. 

The healthy skin surrounding the lesion was sed as control, instead of the corresponding 
symmetrical area opposite. We believe this tc >e a more precise control, because of the 
asymmetry in sweating which exists in normal people (Herrmann, Prose & Sulzberger, 1952; 
Montagna & Parakkal, 1974). 

We studied the distribution, density and activaty of the functicning sweat glands as follows, 
using overhead projection of the replica on a scezen: 

(a) the topographical distribution of the swez-ing in the area of the lesion. This may be 
uniform throughout the lesion. or variable, in which case it may or may not relate to the 
morphology of the lesion. 

(b) the density of the functioning glands ia the lesion compared with the normal. This was 
expressed as ‘relative density’ (r.d.) and defined $y dividing the number of functioning glands 
per cm? (density) in one area of the lesion, by che density of the functioning glands in the 
adjacent healthy area (control, multiplied by rcz 

In normal skin, the percentage of functioning g ands depends on the individual s sex and age, 
the site studied, the climate and the conditions doring the test itself (Rothman, :954; Grice & 
Verbov, 1977). Given that this phenomenon is uxcer central nervous control (Rothman, 1954), 
the functioning glands in the area of a skin lesior::hould also be subjected to the same control. 
Thus the r.d. should remain constar, independent of various factors which may affect the 
number of functioning glands. 

(c) the rate of sweat production in the furcticc ing glands in the lesion compared with the 
normal. This was expressed as ‘relative activity’ (=. a.), Thes the r.a. is calculated by dividing the 
area of a certain number of sweat-droplet impressions in the lesion, by the arca of an equal 
number of impressions in the healthy skin (cantri), multiplied by 100. Because ef the circular 
shape of sweat droplets the area ( 31^) for one sweaz gland impression is proportional to the rate of 
sweat production. The sum of the droplet areas from one region of skin indicates the rate of 
sweat production for that region, and this represents the sweat glands’ functional intensity. 

-Thus by comparing the sum of the impressioa arcs from the same number of glands in a lesion 
and normal skin, their ratio wii] measure the rate =f sweat production in the lesion with respect 
to normal. 


1? re? lesion 
Thus ra = ÉL x 190 
bd nE^ recmal 





The r.a. gives the percentage increase or decrease of the excretion rate for the functioning 
glands. This ratio is preferable tc the mean value,=nce the frequency distribution of impression 
areas may be totally different in normal and lesioz samples. The r.d. and r.a. may be calculated 
for the entire lesional area or 2 specia! part of it. 


RESULIS 


Necrobiosis lipoidica 

Sweating was uniformly decreased throughcat t- lesion because the few functioning glands 
were sporadically distributed (Fig. 11. The rd. æd r.a. values represented the entire lesional 
area and they showed marked hypohid-osis (Tabi D. Independent of the clinical picture, time 
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FIGURE 1. Sweat gland activity in necrobiosis lipoidica. 


TABLE I. Sweat gland activity in necrobiosis lipoidica and 
granuloma annulare 





Mean r.d.+s.d. Mean r.a. * s.d. 





Necrobiosis lipoidica site: 


The whole lesion 7:7 IS t 1$ 
Range of normal values 93-107 89-111 
(n= 10) 


Granuloma annulare site: 


(a) papular border o o 

(b) centre of lesion 76 * 20 7722 

Range of normal values 94-106 87-113 
(n= 13) 





r.d. = Relative density, r.a. = Relative activity, s.d. = Standard 
deviation. 


of appearance (2-10 years), position of the lesion, coexistence of diabetes or not (50% presented 
diabetes) and age, out of the ten NL cases, seven showed severe hypohidrosis, whereas the 
remaining 3 presented anhidrosis. 


Granuloma annulare 

The distribution of sweat disturbance tended to follow the morphology of the GA lesion. More 
precisely, the papular periphery or the isolated GA papules showed complete anhidrosis. 
However the central part of the affected area which had begun to flatten or was already levelled, 
showed characteristic activity which varied from moderate hypohidrosis to normal sweating 
(Fig. 2, Table I). This form of sweating was observed in all thirteen cases of GA, independent of 
the clinical picture (this pattern was also observed in one case of subcutaneous GA), time of 
appearance (3 months-6 years), position of the lesion, sex, age and coexistence of diabetes (23",, 
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FIGURE 2. Sweat gland activity in granulemaarnulare. Arrow shows an isolated papule. 


presented diabetes). This characteristic type of sw est pattern depended only on the size of the 
lesion, which we found had to be greater thaa 7 mm in diameter. The r.d. and r.a. for GA were 
calculated separately, in the papular border and in che levelled area of the lesion (Table 1). 

When there were few functioning gland: in the lesion (e.g. ten) there were problems in 
calculating the r.a. In this example we can calculat the sum of 100 adjacent croplets in the 
normal (o mR? normal), this is divided by ro and the result is the denominator of the sum of 
the ten sweat stigmata in the lesion. So the -.a. ferraula in this case would be 


Y. zr? lesion 


r.a. IOO. 


V1 AR? norma! = 10 


“I 


We encountered this problem in calculating the r.a. in two cases of NL. 


DISCUSSION 


Since it was shown that the sweat gland disturbances in GA and in NL have entirely different 
patterns (Figs 1 and 2), it may be pessible te use his test as an aid in distinguishing these two 
diseases. 

It should be noted that fluctuations in the densi y or activity) of the functioning glands were 
observed in the adjoining square cm even in the jesienal area and in the normal skin which acted 
as control. To overcome this discrepancy, the number of functionmg glands in the normal or in 
the lesional skin was therefore taken -o be the median of the minimum and the maximum values 
which we obtained by measuring the density of the functioning glands in four contiguous square 
cm. The density of functioning glands in the nozraa skin, in all the cases, was 55—120 per cm?. 
The median value of the activity was calculated ic the same manner. At the same time, the 
normal percentage fluctuation was also recorded Table r) 

The sweat gland function is periodical, under central control. The number of active and 
resting sweat glands, at any one time, depends oa the environmental conditions, on the body 
region and on the individual (Rothman, 1954; Groce & Verbov, 1977). Willis, Harris & Moretz 
(1973), studying the sweat gland function under thermoregulatory conditions and after 
pilocarpine iontophoresis, divided the functioning glands of the normal skin, according to the 
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‘size of their impression on the imprint, into ‘maximally functioning’ and ‘poorly functioning’. 
We have observed similar figures, but the above characterization of sweat glands can only be 
used in pharmacological sweating, and it is not successful in experiments based on nervous 
sweating. This is because the size of imprint impression (representing the amount of sweat) in 
the case of nervous sweating depends not only on the functional level of the gland, but also on its 
phase of function during the time of experiment. The functional phase of the glands in two small 
adjacent regions must be similar, because of similarity in function frequency. So differences in 
the sum of an equal number of the areas of impressions between two small adjacent regions (i.e. 
normal to normal or lesion to normal regions), will represent functional differences in sweat 
gland activity between the two small regions. That is because all the other factors (frequency of 
function, phase of function, time of experiment and experimental conditions) are similar or 
constant. This is expressed by the r.a. value. 

The advantage of the r.d. and r.a. values is that they give a direct picture of the state of 
sweating in the lesion for easy comparison, and they also allow statistical evaluation of the 
results. The r.d. value is of more importance than the r.a., because it represents the complete 
suppression of some or all of the sweat glands. 

The combination of the plastic impression technique, with the starch-iodine method (Hatzis, 
1978) has greatly simplified this procedure in comparison with previous similar techniques 
(Sarkany & Gaylarde, 1968; Harris, Polk & Willis, 1972; Willis ez al., 1973). In addition this 
modification allowed us to follow the course of the sweat gland activity during the experiment 
(looking under the edges of the imprint material), thus enabling us to remove the imprint at the 
appropriate time. The only disadvantage of this modification is that due to the evaporation of the 
iodine; the impression is only suitable for study for approximately 1 week after its preparation. 
Thus if records are to be kept, the samples must be photographed. 
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SUMMARY 


We report the case of a 75-year-old lady with recurrent primary cutaneous Merkel cell tumours. 
'l'he condition can be misdiagnosed as lymphoma or anaplastic carcinoma, and the definitive 
diagnosis can be made only by electron microscopy of fresh tissue. This is the first reported case 
in the British literature. 


In 1875 Merkel described an epidermal cell which was innervated by myelinated nerve fibres 
and functioned as an end organ for touch sensation (Merkel, 1875). Merkel cells are now 
classified as slowly adapting Type I mechanoreceptors (Sinclair, 1981). They are found in the 
Hederiform endings of Ranvier, the Pinkus corpuscle and occasionally free in the dermis. 
Ultrastructural studies show numerous cytoplasmic dense core granules, 70-90 nm in diameter, 
polarized towards the terminal neurone (Winkelmann & Breathnach, 1973). These granules are 
similar to those found in neuroepithelial and neurosecretory cells but so far immunohistochemi- 
cal techniques have failed to define their contents. It is thought that they are involved in the 
function of the cell as a transducer of mechanical to quantal chemical or electrical activity. 
Winkelmann (1977) postulated that Merkel cells belong to the APUD series because (1) the cells 
are closely apposed to terminal neurones, (2) the cells contain neurosecretory granules and (3) 
they are thought to migrate from the neural crest. Since their derivation from the neural crest is 
unproven, their inclusion in the APUD cell series remains hypothetical (Pearse, 1980). 


CASE REPORT 


In 1979 this 75-year-old female presented with a slowly growing tumour on the left knee and two 
similar lesions on the right shin. These tumours were excised in August 1980 and histology at 
another hospital showed changes consistent with metastatic deposits of an undifferentiated, 
highly malignant tumour in the subcutaneous fat and dermis. A carcinoma of the bronchus or an 
undifferentiated lymphoma were erroneously considered as the most probable primary sites. 
Examination and extensive investigations were normal. In October 1980, three small satellite 
nodules developed near the previously resected tumours on the right shin. By April 1982 they 
had enlarged to form two tumours one measuring 9 x 8 x 4 cm on the medial aspect and one 
0007-0963/83/0600-0711$2.00 © 1983 British Association of Dermatologists 
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5 x 4 x 2 cm on the lateral aspect of the right lower leg (Fig. 1). They were painful and bled after 
minor trauma. Examination was otherwise nozmz! and there was no lymphadenopathy. 

The following investigations were normal er negative: urea and electrolytes, liver function 
tests, calcium, phosphate, plasma adrenaline and noradrenaline, plasma parathormone, plasma 
insulin and growth hormone, plasma 3?vroteasir. gastrin and vasoactive inhibitory polypep- 
tide, carcinoembryonic antigen and beta human cherionic gonadotrophin. Plasma calcitonin 
was raised at 0:22 ug/l (normal range < 0:08), and the z-fetoprotein was 14 U/ml (normal range 
< 10). A skeletal survey showed a fracture of the rigat ninth rib only but a bone scan showed 





FIGURE 2. Sheets of darkly staining cells forming dumps end trabeculae beneath epithelium (H & E, x 
90). 
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FIGURE 4. Electron micrograph of tumour cell showing nucleus (N), lysozome (L), scattered 
mitochondria (M) and numerous cytoplasmic neurosecretory granules (NG) ( x 40,000). 
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increased uptake in several ribs on the right, both &nees ar d medial malleolus of the right ankle. 
These changes were compatible with metastases, kut because ther were asymptomatic a bone 
biopsy was not performed. A CT scan of the abdomen aad a thyroid scan were normal. 

A biopsy examined under light microscepy showec cells with large nuclei and scant 
cytoplasm arranged in clumps and tra»eculae “Figs 2 and 3). Numerous mitoses were present. 
Despite the large proportion of mitotic figures, the celle were of relatively uniferm size and 
shape, and the appearances were unlike those of xmelanoma. Furthermore, a Masson Fontana 
stain was negative. The relative cellular uniformity amd t-abecular pattern suggested that this 
tumour might be a Merkel cell tumcur. This was supported by the presence of numerous 
cytoplasmic neurosecretory granules ir electroa microscopic preparations (Fig. 4). Àmmunohis- 
tochemical staining for calcitonin, somatostatin, bembesir, substance P, neurotensin, metenke- 
phalin, beta LPH and alpha HCG were all negative: Review of the 1980 biopsy showed the same 
light microscopy findings but no suitable tisswe was awaibible for electron microscopy. 

The tumours were treated with raciotherapy, 60 Gray given over 40 days in twenty-four 
fractions. They regressed in size but the field was increased because of a local recurrence. 
Further local recurrences appearing wizhin 6 weeks. of sammencing treatment have seen treated 
with radiotherapy. 


DISCESSICN 


In 1972 Toker described five cases of ‘trabecular carcinomz’ of the skin which in retrospect were 
probably of Merkel cell origin. The tumours, which were Ecated in the dermis, were composed 
of solid trabeculae of cells. They had numerous mitoses ard metastasized to lymph nodes. The 
histological features were similar to those of highiv maligaant undifferentiated ncoplasms but 
their biological behaviour was of a lov grade malignancy. Tang & Toker ( 1978) reported on 
three similar neoplasms which ultrastricturally had neurcsecretory granules in the cytoplasm. 
Merkel cells and melanocytes are the only cells in t:e skin-mormally containing neurosecretory 
granules. Since the latter can readily be distinguishec by the presence of melanosomes and a 
positive DOPA reaction, they cencludec that these necplasms were derived from Merkel cells. 

Merkel cell tumours usually present as cutaneous nodules and their rate of growth is variable. 
Local recurrence occurs in approximately 50^, of patieats after surgical excision or radio- 
therapy and they commonly metastasize to regional lymph nodes and occasionally to distant 
sites (Table 1). Five patients from a total of thisty-four reported in the literature have died with 
disseminated disease. 


TABLE 1. Recurrence and metastasis of Merke'cell cum-urs in thirty-four patients 








No. of Locai Kodal Distal 
patients recurrence mezastasis metastasis Death 














Toker 1672 5 2 3 2 1 
Tang & Toker 1678 3 — I I — 
Sibley et al 1680 2 2 2 I 1 
Johannessen & Geuid 1:680 I i — — 
Wolf-Peeters et al. 168C 5 1 I — 
Sidhu et al. 1986 7 4 — = 
Silva et al. 1980 H 6 3 3 

34 He x8 8 5 
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This patient had a raised plasma calcitonin of 0-22 ug/l on presentation and this fell to 0-15 
ug/l (normal range < 0-08) after radiotherapy to the tumours. There has been one other report of 
a Merkel cell tumour being associated with a raised calcitonin (Johannessen & Gould, 1980). In 
this case, calcitonin levels remained elevated after thyroidectomy for a suspected C-cell tumour 
and only returned to normal after a metastasis from the Merkel cell tumour was removed. 
Calcitonin levels again became elevated when further metastases developed. In our patient, the 
source of the calcitonin is uncertain since immunohistochemistry of tumour tissue was negative 
and a thyroid scan was normal. Serial calcitonin levels could be used as a tumour marker and this 
feature is consistent with the functional characteristic of an APUD cell to produce peptide 
hormones. 

The true incidence of Merkel cell tumours is not known because they can be misdiagnosed as 
cutaneous lymphomas or undifferentiated neoplasms by light microscopy. A definitive 

diagnosis can be made only by electron microscopy of fresh biopsy material rather than 
routinely processed tissue and as yet this technique is not routinely used for morphological 
diagnoses (Olsen, 1982). 
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SUMMARY 


Immunological and genetic studies were performed in a family in which the mother and five 
siblings had hereditary angio-oedema (HAE). LE cells, antinuclear factors, antibodies to 
double-stranded DNA and positive direct Coombs' test were not found in any of the subjects. 
One female sibling had a lupus erythematosus-like illness with skin lesions of the face which 
responded to danazol treatment. Laboratory evidence of HAE was obtained in the entire 
kindred and all the siblings shared HLA haplotype A1B7 inherited from the deceased mother. 


Hereditary angio-oedema (HAE) is an inherited disorder of the complement system caused by 
the decreased synthesis (Donaldson & Evans, 1963) or functional deficiency (Rosen et al., 1965) 
of the inhibitor of activated first complement component (C1-INH) and manifested by repeated 
attacks of angio-oedema involving the skin, gastro-intestinal tract and larynx. Until recently the 
prognosis was extremely poor, but effective prevention of attacks is now possible with the 
administration of danazol, an ethinyltestosterone derivative with markedly attenuated andro- 
genic potential (Gelfand et al., 1976). About 2° of patients with HAE (Donaldson, Hess & 
Adams, 1977; Shiraishi ez al., 1982) have concurrent lupus erythematosus-like illness (LELI). 
In a preliminary report, we described the first case of reversal of LELI with danazol (Masse et 
al., 1980; Donaldson & Hess, 1980). We now present the results of immunological and genetic 
studies in this patient's family (Fig. 1) and the results of treating the entire kindred with danazol. 


CASE REPORTS 
Propositus ( 1-4) 
The patient was a 24-year-old woman with a 2-year history of episodic attacks of abdominal 
pain. On admission, there was an extensive scaling rash on the face and severe solar sensitivity. 
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FIGURE I. Pedigreeof family studied. Symboss in heav:seutline denote hereditary angio-oedema. Squares 
refer to males, circles to females. The merher is decease? HLA haplotypes are shown within the symbols. 


The patient could recall no bouts of fever or joint pain over the previous year. No other physical 
abnormalities were seen. Urinalvsis, blood urea aad serum creatinine were normal. Biopsy of a 
skin lesion gave findings compatible with a diagnosis of subacute lupus erythematosus, viz. 
partial epidermal atrophy and a moderate infammatory infiltrate around the follicles. 
Immunofluorescence microscopy showedino IgG igA, IgM or C3 deposition. The patient was 
put on danazol, 200 mg daily, for 6 months. The sin lesions:disappeared within 4 weeks. After 
the initial 6-month period, danazol wes given em an alternate day regimen and after 8 weeks, 
treatment was discontinued. Four weeks later the zecial rash recurred and responded to a second 
course of danazol. 


Father of Propositus / I-1) 
The father showed no clinica! or laboratory evidence of ciszase. 


Mother of Propositus (1-2) 

The mother first developed ang:o-oecdema of the “ace at the age of 16. Subsequent attacks of 
cutaneous and laryngeal oedema occurred every 2%0 4 weeks. lasting each time from 12 to 18 h. 
She had five pregnancies, in the course of which the attacks of oedema increased in frequency. At 
the age of 32 she died from laryngeal oedema. 


Sibling II-1 

An attack of cutaneous angio-oedema and colicky abdominal pain first occurred atthe age of 13 
in this male sibling. Attacks lasted from 24 to 48 hend recurred about every 2 weeks. At the age 
of 17, danazol was started in a daily dose of 6co mz. This regimen was continued for 9 months, 
followed by 400 mg daily for 2 years and currently 200 mg daily. Since danazol treatment was 
started no further attacks have occurred. 


Sibling II-2 

This male sibling is apparently in good healthand Bas no history of cutaneous angio-oedema or 
joint symptoms. His only compiaint is periodic abcw@minal pain. Current prophylactic treatment 
consists of 200 mg of danazol daily. 


Sibling 11-3 
Peripheral swelling and abdominal cramps with vomiting first occarred at the age of 3 in this 
male sibling. Over the next 2€ years no further senptorms eccurred. At the age of 24 he was 
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submitted for emergency abdominal surgery. At the operation, retro-peritoneal oedema was 
seen to affect the entire coeliac region, infiltrating the mesentery, mesocolon and duodenal wall. 
Current treatment consists of 200 mg of danazol daily and the patient is symptom-free. 


Sibling II-5 

At the age of 8 this female sibling experienced an attack of facial angio-oedema. Over the next 2 
years attacks recurred about every 2 weeks. Between 10 and 15 years of age she was 
symptom-free. At the age of 16, attacks of abdominal pain and vomiting occurred each week. 
Over the past year she has been taking danazol, 200 mg on alternative days, and has experienced 
no further attacks. 


METHODS 


- Standard haemolytic titration of total serum complement (CH 50 U/ml) was performed by the 
method of Mayer (1961) and of C1, C4, C2 and C3 by the method of Hartmann & Brecy (1969). 
The results were expressed as percentages of mean values for serum samples from forty healthy 
blood donors. Assay of C1-INH was based on measurement of the ability of the patient’s serum 
to block the esterolytic activity of a standard amount of C1 esterase on N-acetyl-L-tyrosine-ethy]- 
ester. Protein concentrations of C1-INH, C4, C3 and B factor were determined by single radial 
immunodiffusion using commercially prepared plates (Behringwerke). Immunochemical 
estimation of Crq was performed by radial immunodiffusion using antiserum purchased from 
Behringwerke. Immunodiffusion data were compared with normal values obtained from 
fifty-nine healthy volunteers. Antinuclear factor (ANF) was tested by indirect immunofluores- 
cence (IIF) using rat liver substrate and fluorescein-isothiocyanate-conjugated goat antiserum 
against human immunoglobulin (Meloy). Antibodies to double-stranded deoxyribonucleic acid 
(dsDNA) were determined by the ['*C]DNA-binding assay (Amersham) and by IIF using 
Crithidia luciliae substrate. Direct Coombs' test (DCT) was performed in all the subjects. 
HLA-A and -B locus antigens were typed by a standard lymphocyte microcytotoxicity method 
using fifty-eight sera (France- Transplant) defining ten A locus and sixteen B locus specificities. 


RESULTS 


Measurements of C1-INH and haemolytic titrations of total serum complement (5:07 + 1:26 
units/min/ml and 137 +37 units/ml, respectively, in forty blood donors) and its components 


TABLE 1. Complement profiles of kindred 

before danazol treatment. All values are per- 

centages of normal means in forty blood 
donors 


Patient C1-INH CHso Cr C4 C2 C3 





H-i o 65 55 14 34 77 

H-2 o 65 52 45 49 70 

Il-3 o 60 73 59 74 88 
o 


H-5 58 42 It 41 74 


C1-INH = inhibitor of activated first com- 
plement component. 
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TABLE 2. Coraplement profiles of propositus before and during 

danazol treatment. All values are gercentages of normal means 

(forty blocd donors for enzymatis and haemolytic titrations; 

fifty-nine heakhy volunteers for raai immunodiffusion techni- 
que—with aszesterisk) 









Date C:-INH CHse Ci C4 C2 C3 BF 
Before danaze: 
Feb 1975 o 26 So I6 aI 744 ND 
Mar 1979 o 56  1e2 23 43 43 ND 
During danazel 
Apr rose 25* 94 77 7* SID 108* 129* 
Oct 198c 2 52 94 33 s4 88 ND 
Bf = factor B: NE « not done. 


performed before danazol treatment are shown iz Table r. In the five siblings C1 INH activity 
was absent, C4 and C2 gave very low values and total serum complement and serum C3 were 
near normal. 

Serial complement assays performed in the propositus /II-4; before and during danazol 
treatment (Table 2) showed no increase in Cr- NH despite clinical response to treatment. 
Siblings II- 1, H-2, I1-3 and Il-5 were not availat« for repeated assays but the clirical response 
to danazol treatment was striking in all four. In all siblimgs, tests for ANF and anti-dsDNA 
antibody and DCT were repestedly negative. 

HLA typing data are shown in Fig. r. All the si»ings shared haplotype A1B7 transmitted by 
the mother. It was not known whether she was kemozygous or heterozygous for this. 


DISCUSS ON 


LELI or focal glomerulonephritis (Spitzer, Stitze: & Urmson, 1980) can occur in patients with 
low serum concentration or functional deficiency <f C1-INH (Donaldson et al., 1977) and has 
been described in association with genetic defects of cornponents involved in the classic 
complement reaction sequence, viz. C1q (( Thompson et aL, :980). Cir (Moncadazet al., 1972), 
Cis (Pondmann, Stoope & Cormaine. 1968), C4 Siaupmanna et ai., 1974) and C2 (Agnello, de 
Braco & Kunkel, 1972). The drastic reductionin € and Cz levels in the absence of C3 depletion 
is probably due to their excessive comsumptien ir AE. Indeed, a certain degree of sustained 
spontaneous activation was in evidence in the five -iblings of the present series. However, low 
C4 has been shown to be related to combined Ca hypercatabolism and decreased synthesis 
(Carpenter ez al., 1969). One possibility is that icxxosirment of immune utilization of putative 
virus-antibody complexes could increase vulnzrabi ity to latent viral infection and thus explain 
the association of LELI with HAE. Another possi: ie mechanism underlying the pathogenesis is 
is deficient direct viral eliminatien. The likeiihoe of proliferation of such an agent may be 
enhanced in some deficient individuals. 

Response to danazol treatment was striking-in ta- five siblings. Following onset of treatment 
all were symptom-free. In four of the five, coranlement titres during treatment were not 
measured but a rise in Cr-INH and C4 curicg treatment to near-normal! levels is well 
documented (Gelfand et al., 1976}. A low dose reganen of 200 mg every other day was sufficient 
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to maintain an 8-year-old boy symptom-free and to raise C1-INH and C4 to half-normal levels 
(Tappeiner et al., 1979). The propositus of the present family exhibited a clinical improvement 
in the absence of laboratory response. This patient had a picture of LELI, which does not fulfil 
the American Rheumatism Association's criteria for a diagnosis of systemic lupus erythema- 
tosus. She was negative for ANF and DCT, as were her siblings. Her skin lesions disappeared 
within 4 weeks of the start of danazol treatment and recurred 4 weeks after stopping treatment. 
The reported failure to suppress autoimmunity in NZB/NZW mice with danazol (Roubinian er 
al., 1979) suggests that the beneficial effect of this drug in HAE might be the result of an anabolic 
mechanism rather than of its androgenic properties. This mi ght also be true of other androgens 
such as 5-alpha-dihydrotestosterone. 

HAE is known to be transmitted as an autosomal dominant trait with incomplete penetrance 
(Ruddy & Austen, 1970). The family presented here is noteworthy on two counts. First, all the 
siblings were affected; second, all shared haplotype A1B7. Unfortunately, the mother's parents 
were not available for examination. These two facts suggest genetic linkage between the HLA 
system and the HAE. The occurrence of A1B7 haplotype in each of the affected siblings is most 
likely to be a chance occurrence since there is considerable evidence that there is no linkage 
between the HLA system and HAE (Jackson et al., 1978). 

Clearly, the potential lethality of HAE makes it imperative to perform complement studies on 
every patient with lupus erythematosus skin lesions and all available family members. 
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SUMMARY 


A patient with urticaria caused specifically by alcohol is described. The reaction could be 
blocked by indomethacin and naloxone, indicating that the eruption was mediated by 
endogenous opiates and prostaglandins. Sodium cromoglycate blocked the reaction completely 
and consistently. 


CASE REPORT 


A 36-year-old man presented in June 1981 with a 3-month history of acute urticaria. The 
episodes occurred invariably and exclusively after drinking a small amount of alcohol, for 
example one glass of sherry or one pint of beer. There was no history of associated flushing of the 
chest or face. His general health was excellent and his past medical history was unremarkable. 
He was taking no medication. 

Oral challenge tests with tartrazine, 4-hydroxy-benzoic acid, sodium benzoate, brewer's 
yeast, penicillin and aspirin produced no reaction. Provocation tests with absolute alcohol were 
then performed in a single-blind fashion with the patient fasting. Five hundred ml of 2°; 
absolute alcohol diluted in fruit squash produced widespread urticaria within 15 min. No 
flushing was seen. A control drink of squash produced no urticaria. This effect was 
reproducible. Twenty ml of absolute alcohol given via a nasogastric tube produced extensive 
and severe wealing within 15 min. Normal saline control produced no reaction. Mouth rinsing 
with absolute alcohol (20 min) and inhalation over a beaker of absolute alcohol (20 min) 
produced no local or general reaction. Prick tests, scratch tests, and open and closed patch tests 
with graded strengths of alcohol were all negative, C, esterase inhibitor, C,, C, and serum IgE 
levels were all normal during a positive provocation test. 

Treatment with H, antihistamines, and a combination of H, and H; antihistamines did not 
prevent wealing with alcohol challenge. However, the reaction to alcohol was prevented by 
indomethacin (25 mg qds 24 h before challenge) and naloxone infusion (0:4 mg/min, — 5 to + 20 
minutes), and sodium cromoglycate. Sodium cromoglycate 100 mg qds has prevented the 
reaction with alcohol on repeated single blind alcohol challenge. Blood alcohol levels taken over 
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a 2-h period following alcohol challenge with arc without sodium cromoglycate showed no 
difference in the pattern of absorption of alcohol. 


DISCUSS ƏN 


Patients with urticaria may complain that their *vmptorms are made worse when they drink 
alcoholic beverages. It is often only specific drizks which cause urticaria, suggesting that a 
particular component of the drink rather than th- alcoho! itself produces the reaction. These 
additives include preservatives, flavouring and ccieuring agents, and salicylates, which are all 
well recognized triggers of urticaria (Warin & Champion 1974). 

The urticaria in this patient was caused specifi -:Hy by alcohol. This is a very rare cause of 
urticaria and has been described in only two patients (Hicks, 1968: Karvonen & Hannuksela, 
1976). The blocking cf alcohol-induced urticaria b indomethacin, a cyclo-oxygenase inhibitor, 
and by naloxone, a specific opiate-receptor antagoa:st, suggests that the urticaria in this patient 
was mediated by endogenous opiates and prostaglandins. These mechanisms have been 
suggested as the basis of the chlorpropamide-alcot et flush (Medbak et al., 1981). Alcohol itself 
may have some opiate-like activities (Schulz er a/.. »@80) and alcohol coma may be reversed by 
naloxone (Jeffreys, Flanagan & Volans, 1980). Opiates have been shown to affect the 
prostaglandin biosynthetic pathway in various tissues including brain (Scoto et al., 1979), and 
alcohol therefore might enhance or release pros aglandins either directly or by enkephalin 
release and so initiate wealing due to their vasoac- iv properties. 

We are unable to explain the mechaz:sm of acticm of sodium cromoglycate in this case. Only 
1^, of the drug is absorbed and it did not alter the a »sorptioa pattern of alcohol during a positive 
challenge test. However, Soter, Austen & Wasserman (1979) have reported that this drug can 
ameliorate skin wealing and central nervous system symptoms in systemic mastocytosis without 
altering histamine levels, suggesting that this drug may haveactions other than its known effect 
on the stabilization of mast cell membranes. 
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SUMMARY 


Inasmuch as orf, milker's nodules and bovine papular stomatitis pox are clinically identical in 
man and are induced by currently indistinguishable parapox viruses, we propose a new generic 
; term ‘farmyard pox’ for these diseases. This affords the clinician a diagnosis based on a common 
set of clinical and electron microscopic findings rather than one based on an uncertain or even 
misleading history. 
A case in point is reported in which the history failed to reveal a specific animal source of the 
virus, but electron microscopy confirmed the presence of parapox infection. 


CASE REPORT 


A 35-year-old machinist suddenly developed two boggy, gray, erythema-rimmed bullae on his 
knuckles. He denied injury or contact with infected sheep, goats, or cows. However, farming 
was his vocation and while medicating calves with the ‘scours’, he had introduced medication 
into their throats with his bare hands. Skin biopsies at 48 and 96 h were non-diagnostic, but 
electron microscopy disclosed free parapox virions (Fig. 1). 


DISCUSSION 


The exact animal source of the parapox virus infection could not be identified in the present 
case. The patient had sheep, but denied direct contact with them or the presence of any scabby 
mouth in the herd. He did have contact with farm machinery, but had no milk cows or cattle with 
stomatitis. Possibly the newly-purchased calves had been exposed to pseudo-cowpox while 
nursing in the mother herd, but he had seen no evidence of a papular stomatitis among them. 
"Therefore, none of the big three farmyard viral entities could be identified by history. Under 
these circumstances, our proposed diagnosis of ‘farmyard pox’ seemed appropriate, at once 
pointing out the parapox viral etiology of his disease and eliminating the need to ascribe it to a 
specific animal source. 

Today, orf, milker’s nodules, and the cutaneous form of bovine papular stomatitis are 
distinguished from each other in man solely by patient history, being essentially identical on 
clinical, histological and virological examination (Johannessen et al., 1975; Davis & Musil, 1970; 
Bowman et al., 1981). Orf is diagnosed if the patient has been in contact with sheep or goats, 
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FIGURE I. Electron micrograph o viricns seen ir'sub-e»idermal region of patient's lesion 48 h after onset. 
These are indistinguishable from those of orf, milker's ncdules or bovine papular stomatitis ( x 36,000). 


whereas milker’s nodules are suspected if ‘he patient has been manually milking cows, and 
bovine papular stomatitis nodules seem likely if the patient has had contact with tae oral mucosa 
of cattle. Often the patient can remember secing < scabby mouth, pseudo-cowpox of the udder, 
or papular stomatitis in his farm animals. In the z bsence of such information, however, it must 
be assumed that unrecognized active disease was present in the animals or that the patient had 
contacted inanimate material contaminated with the virus. Even more confusing is the patient 
who had had both ovine and bovine exposures 

Although in animals the presentation varies, c man the clinical picture of all three is usually 
the same: discrete pox lesions of the hands, which begin as erythematous macules, progress to 
purplish granulomatous umbilicated nodules. ane spentaneously resolve in 4 to 6 weeks. 
Occasional lesions have ranged from insign:ficert pustules to giant epitheliome-like tumours, 
leading to amputation of affected fingers in at least two individuals (Johannessen et al., 1975; 
Savage & Black, 1972). Rarely, transitory lymphangitis, lymphadenopathy, fever, or disse- 
minated lesions occur (Wilkinson, © 977). 

Electron microscopy of skin biopsies is required to identify free parapox virions within the 
scale, the cytoplasm of degenerating keratinocytes,and in the oedematous upper dermis. These 
diagnostic parapox virions are ovoid particles 267—230 nm by 150-250 nm, but they may also be 
elongated up to 500 nm in length (Nagingten, Newton & Horne, 1964; Cheville & Shey, 1967; 
Nagington, Plowright & Horne, 1962). They must be distinguished from the orthopox virions 
(vaccinia and variola) which are br.ck-shzpec and somewhat shorter. The parapox virions 
display unique helical criss-cross banding which s not demonstrable in tissue sections, but only 
in the free virion negatively stained with phospaosungstate in an acid medium. While subtle 
tentative distinctions between parapox virus strains have been found using restriction 
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- endonuclease analysis (Wittek, et al., 1980), such research typing is neither useful in clinical 
-diagnosis nor available in clinical practice. We believe the term ‘farmyard pox’, underscores the 
discrete, vesiculo-pustular lesions characteristic of ‘pox’ diseases and alludes to its viral 
aetiology, regardless of presumed animal source. 
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RECENT ADVANCES IN THE IDENTIFICATION OF 
ENZYME DEFICIENCIES IN THE PORPHYRIAS 


Although the porphyrias have long been recognized as disorders of haem biosynthesis, only 
during the past 12 years has it become apparent that each type results from a partial deficiency of 
one of the enzymes of haem biosynthesis. Enzyme deficiencies giving rise to porphyrias have 
now been described for each stage in the conversion of §-aminolaevulinate (ALA) to haem (Fig. 
rand Table 1) (for reviews see Sassa & Kappas, 1981; Goldberg & Moore, 1980; Schmid, 1982). 
These defects do not lead to haem deficiency, except possibly in the liver during attacks of acute 
porphyria, because they are compensated by an increase in the intracellular concentration of the 
substrate of the defective enzyme which is sufficient to restore the rate of haem synthesis to 
normal. This increase is brought about by induction of ALA synthetase, the rate-controlling 
enzyme of the pathway which is under negative feedback control by haem (Fig.1). It produces 
the distinctive patterns of accumulation and excretion of porphyrins and their precursors that 
characterize each of the main types of porphyria (Table 1) and underly many, perhaps all 
(Rimington et al., 1967; Bonkowsky & Schady, 1982; Varigos, Schultz & Bickers, 1982) of their 
clinical features. 

The first such enzyme defect to be identified was the inherited deficiency of porphobilinogen 
(PBG) deaminase that causes acute intermittent porphyria (Strand et al., 1970). In this 
condition PBG deaminase activity is decreased on average to 50% of normal in the liver and in 
all extra-hepatic tissues, including erythrocytes, that have been investigated. The structural 
gene for PBG deaminase is situated at a single locus on chromosome 11 (Meisler et al., 1980), 
and both the autosomal dominant inheritance of acute intermittent porphyria and the extent of 
the decrease in enzyme activity point to the presence in this condition of a mutant gene, which is 
not expressed as active enzyme, allelic to the normal gene at this locus. The low, but 
qualitatively normal, PBG deaminase activity therefore represents expression of the normal 
allele. At the molecular level, there is genetic heterogeneity with at least two different types of 
mutation producing the enzyme defect (Anderson et al., 1981). 

All other types of porphyria, apart from the very rare autosomal recessive condition, PBG 
synthase deficiency (Doss et al, 1982), result from defects of enzymes that metabolize 
porphyrins, or unstable haem precursors that are converted non-enzymatically to porphyrins 
within tissues, and are thus associated with photosensitization (Fig. 1 and Table 1). Two of 
these, hereditary coproporphyria and variegate porphyria, are autosomal dominant disorders 
which share with acute intermittent porphyria the clinical features of acute attacks of porphyria 
and are also characterized by decreases in enzyme activity to approximately 50% of normal in all 
tissues, although the enzymes concerned, unlike PBG deaminase, are located in mitochondria 
and are therefore not present in mature erythrocytes. In hereditary coproporphyria, partial 
deficiency of coproporphyrinogen oxidase has been established (Hawk er al., 1978), but the 
localization of the defect in variegate porphyria has been controversial Reports that 
ferrochelatase activity is decreased in variegate porphyria have not been confirmed and studies 
in which both this enzyme and protoporphyrinogen oxidase have been measured in lympho- 
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FIGURE I. Pathway of haem  biosvathesis. Alzs--s-amirolsevulinate; PBG = porphébilinogen; 
URO’gen = uroporphyrinogen; |COPEO'gen = copzzperphyrinogen; PROTO’ gen = protoporphyr- 


inogen. Enzymes are numbered :~7 a: in Table 1. (~~ — — indicates non-enzymatic polymerization of 
hydroxymethylbilane to ureporphyrinogen I and -on-enzyrmatic oxidation of porphyrimogens to 
porphyrins. 


cytes and fibroblasts strongly suggest that a defciency of protoporphyrinogen oxidase is the 
primary inherited abnormality “Brenner & Blocmer, 1980; Deybach er al., 1981). The use of 
enzyme measurements has also led :c the identification of patients who are homozygous for 
hereditary coproporphyria or a closely related coproporphyrinogen oxidase defect (Grand- 
champ, Phung & Nordmann, 1977 Nordmanr et al., 1983). Two brothers wath a form of 
cutaneous porphyria related to variegate porphyria may similarly be homozygous for a 
protoporphyrinogen oxidase defect (Stolman er <i., 1983). In these homozygous variants, skin 
lesions may occur in early childhood. whereas in -he corresponding single gene disorders these 
are not seen before puberty. 

Primary enzyme defects have also been identified in the purely cutaneous types-of porphyria. 
In the autosomal dominant condition, protoporphyria, ferrochelatase activity is decreased to 
about 15% of norma! in all tissues that have been <xamined (Bonkowsky et al., 1975; Sassa et al., 
1982). At present the unexpectedly low activity =r an autosomal dominant enzyme defect has 
not been explained, and it is unclear whetherthe measurements reflect in vivo activity (Sassa et 
al., 1982). In the much rarer condition, congenital erythropoietic porphyria (Günther's 
disease), there is now substantial evidence, includ:ng that from enzyme studies on the parents of 
affected individuals, to indicate thet these patients are homozygous for a structural gene 
mutation that decreases uroporphyrinogen-11I-cosvnthase activity in all tissues, and leads to 
overproduction by erythroid cells of type I porp* vrin isomers (Nordmann & Deybach, 1982). 
However, impaired metabolism of the recently :centified substrate of this enzyme, hydroxy- 
methylbilane (Battersby er al., 198c) (Fig. 1). has aot yet been directly demonstrated. Enzyme 
studies have failed to reveal amy quantitative difference between the usual form of congenital 
erythropoietic porphyria and the late onset type which presents in adults and is clinically 
indistinguishable from porphyria cutanea tarda “Devbach er al., 1981). 

All the conditions discussed so far show esteblisned patterns of inheritance with expression of 
enzyme defects in all tissues. In the commonest of the porphyrias, porphyria cutanea tarda 
(PCT), the situation is more complex. The fundamental biochemical abnormality in all patients 
is undoubtedly decreased uroporphy cinogen decarboxylase activity in the liver (Felsher et al., 
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1982) and this appears to be a prerequisite for the development of PCT in response to factors 
such as alcohol and hepatic siderosis. However, patients with this defect can be divided into two 
groups by measuring uroporphyrinogen decarb-x-lase in red cells and other extrahepatic 
tissues (Verneuil et ai., 1978). In one group. extre- hepatic enzyme activity is decreased to about 
50°, of normal. This defect is inherited as an avsesomal Zeminan: characteristic and patients 
with this type of PCT (familial PCT) may preset at any age, inclading childhocd, and often, 
but by no means always, have a family history of evert PCT (Verneuil, et al., 1978; Elder et al., 
1980). In the other group, extra-hepatic enzyme tivity is normal (Elder, Lee & Tovey, 1978). 
Almost all the patients in this group are adults wit^evt any evidence of PCT in other members of 
their families and therefore have been described z sporadic PCT (Verneuil et al., :978; Elder et 
al., 1980). In addition to sporadic PCT, this group also :ncludes the form of PCT that may 
follow exposure to toxic chemicals, such as 2,3.2.8 -tetrachiorodibenzo-p-dioxin (Pazderova- 
Vejlupkova et al., 1981) and hexachlorobenzere «mc, from experiments in animals , are known 
to inhibit uroporphyrinogen decarboxylase ia the liver but not in red cells. In Europe, South 
Africa and South America, sporadic PCT is muck commoner than familial PCT but, in North 
America, the incidence of these types appears to -e reversed (Kusaner, 1982); although more 
studies are needed from all areas to establish this dafference. 

PCT is not the only cutaneous porphyria assc--aced with uropcrphyrinogen decarboxylase 
deficiency. In the rare condition, hepatoerythropewezic porphyria, in which skin lesions appear 
in childhood, the activity of this enzyme is Gecr=sed to less than 10% of normal, and family 
studies suggest that these patients may be hemczgous for the gene that causes familial PCT 
(Elder et al., 1981). A patient, clinically resembk- g congenital erythropoietic porphyria, with 
dyserythropoietic anaemia, partial deficiency et wroporphyrinogen decarboxylase, normal 
uroporphyrinogen-I[I-cosynthase act:vity, and -verprocuction of porphyrins from erythroid 
tissue, has also been described (Kushner e: al., 282). 

Enzyme deficiencies do not always lead tc dezzc-able substrate accumulation. This is true 
both for tissues and for individuals. For example, some enzyme defects may produce 
compensatory changes (increased substrate conczntzatior and ALA synthetase activity) in the 
liver but not in erythroid celis: a difference that umderlies the division of the pcrphyrias into 
hepatic and erythropoietic groups. Also importem are the wide differences in response to the 
same enzyme defect between individuals. Latent -o-phyria is commoner than manifest disease 
in all types of porphyria, other than the autosomal recessive conditions, and a proportion of 
porphyria gene carriers—probably jess then .- ^, in the cutaneous porphyrias—have no 
detectable biochemical abnormality apart from ce-reased enzyme activity. Some of the factors 
that, at least partly, determine these differences xcv? been identified; for example, the effect of 
barbiturates and other drugs in the acute hepz:ie porphvrias, and of alcoho! and hepatic 
siderosis in PCT, but in general the relationsE3p between enzyme deficiency and substrate 
overproduction is pcorly understood and is cleaz 7 ef importance in devising rational methods 
of treatment. A 

When should enzyme measurements be requeted? Their main use is in family studies and, 
occasionally, for the investigation of patients in clin:cal remission, -ather than for the diagnosis 
of overt porphyria which can be effectively achieved by porphyr.n and porphyrin precursor 
measurements. Even so, only PEG deaminase measurements are widely available at present and 
enzyme tests must of necessity be reserved far s.s pected gene carriers who show equivocal or 
normal patterns of porphyrin and porphyrir pr=cu-sor preduction. Faced with a patient with 
acute intermittent porphyria, hereditary coproporpayris or variegate porphyria, the physician 
is under an obligation to identify relatives at risk->œn acute porphyria and to warn them about 
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precipitating factors. Enzyme tests allow this to be done before puberty, when haem precursor 
excretion is normal and acute attacks almost unknown, and for those adults with normal 
excretion patterns. For protoporphyria and PCT, the position is less clear-cut. Patients and 
their relatives understandably may wish to know how the defect is distributed in the family, but 
this knowledge does little to aid management. This situation would be reversed if, for example, 
means were devised of preventing photosensitivity or liver damage in protoporphyria. In the 
investigation of PCT, the autosomal dominant type can often only be distinguished from the 
more usually sporadic type by enzyme measurements. However, it is probably too early to judge 
the practical value of routinely measuring red cell uroporphyrinogen decarboxylase in all cases 
of PCT. More needs to be learned about the incidence and natural history of the different types 
and, for realistic counselling, about the risk of a carrier of the gene for familial PCT developing 
symptoms. Finally, enzyme measurements may be of great value in investigating atypical forms 
of porphyria as witnessed by the recent description of homozygous and other variants, and as an 
adjunct to the prenatal diagnosis of congenital erythropoietic porphyria (Nordmann & 
Deybach, 1982). 


Department of Medical Biochemistry, G.H.ELDER 
Welsh National School of Medicine, 

Heath Park, 

Cardiff CF4 4XN 
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The mechanism of ultraviolet erythema 


Sir, I have been reading the debate on mechanisms of UV-erythema in your journal (see references) with a 
mixture of amusement and puzzlement. At first sight it seems strange that Shuster started his reply to 
experts on UV-erythema by explaining the nature of scientific discovery, admittedly, a very fascinating 
subject. This explanation apparently serves to justify Shuster's contribution to the debate. Shuster argues 
that discoveries are not made through scholarship but that they are made by the young in their ‘blessed 
state of ignorance' (are the advances in modern science due to a flourishing ignorance among scientists?). 
This simple attitude towards science apparently explains two things: (a) Shuster selects facts and 
arguments to support his view (which is all right) and (b) he disregards other interpretations of the same 
facts and also ignores the facts which support the opposite view (which is not all right). 

In his ideas on scientific discovery Shuster confuses an open mind with ignorance. Although the latter 
can contribute to the former, there is undeniably a distinct difference between the two. Clearly, a scientist 
should strive for an open mind and fight ignorance. I was surprised to find that Shuster seems to hold the 
opposite view: he is even flattered when people notice his ignorance. 

Shuster's statement that the photographic images produced by UV-erythema rule out a diffusion 
mechanism is deceptively simple, but nevertheless false. Even after Van der Leun's reply, he appears to 
have no understanding of the biophysics of epidermal-dermal diffusion. He again tries to counter good 
quantitative measurements and physical reasoning with qualitative arguments. Based on physical 
arguments one would expect the extension of a moderate erythema caused by a hypothetical diffusing 
substance to be extremely small. Dermatologists are accustomed to observe the epidermis through a 
microscope, but it should be remembered that it is less than o-1-mm thick, and that the superficial blood 
vessels are equally close to the epidermis. Thus, a sharp image of a UV-erythema is readily reconcilable 
with a diffusion mechanism (note that even the sharpest photographs prove to be unsharp if we enlarge 
them). Shuster's conception that an observed extension of an erythema is caused by an ‘eventual 
diffusional overflow of vasogoodies' is certainly defendable. But he clearly shows lack of an open mind by 
stating: 'Van der Leun's quantitative arguments (concerning diffusion) are concerned with what happens 
when there is diffusional spead and therefore irrelevant’. Here Shuster bluntly dictates what is relevant by 
limiting himself to his pre-assumed mechanism of erythema. The legitimate way to find out whether the 
diffusion theory is relevant or not, is by comparing it with observations. 

Furthermore, I was puzzled by Shuster’s remark that it was an ‘advance’ that Greaves agrees with him 
on the primary target (viz. the vessels). Beside the fact that it is pleasant for people to agree on a subject, I 
fail to see a real advance in any scientific sense. My careful conclusion would be that we should not be too 
sorry that Professor Shuster was only passing through photobiology. 


Laboratory for Space Research, FRANK R.DE GRUIJL 
Utrecht, The Netherlands 
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Repi- 


Sir, Between Van der Leun’s hearty reception and ce Ge ijs delicateenvor, it is possible to see the barriers 
some would build around the scientific arena. My comesents on the nature of scientific discovery were by 
way of objection to Van der Leun'sat:empcs to distribix= entry tickets. Nobody, a singular group to which 
I have long belonged, needs them. Bu: in truth I find de<3ruij!’s centributien tedious because it isa reply to 
something I didn't write. I had already made the vey point that a sharp image of UV-erythema is 
reconcilable with diffusion of a vasoactive agent and wew en to discuss the various mechanisms by which 
such a localization could occur and howthe effect of the iquitous, diffusabie dermal prostaglandins could 
be localized to vessels in the UV beams, and I ended wit nme ultimate tease of testability. The argument has 
not been understood and I suspect that D- de Gruiil i «sedit because he suffers from the contemporary 
disease of science which confuses facts with the rea ity eto which enly theaght can organize them. Dr de 
Gruijl must learn the difference betweeen a closed and = 'ocused mind, though no doubt the narrowing of 
the beam can be confusing. 


Department of Dermatology, SAM SHUSTER 
University of Newcastle upon Tyne, 
Newcastle upon Tyne 


Langerhans celis ir Echen planus 


Sir, I read with interest the studies by Dr Bhan et al. ( 5sitish Journal of Dermatology 1981, I05, 617) and 
Drs Ackerman and Ragaz (1981) whick report the nding of considerably increased numbers of 
Langerhans cells in the epidermis of tichen planus asir.z the techniques of monoclonal antibody binding 
and qualitative light and electron micrescepy, respecti-iy. Ackerman & Ragaz concluded that ‘the most 
important new finding was that of Langerhans cells in ir» -eased numbers in the epidermis very early in the 
disease. ..’, a conclusion which was reiteczted in subsequent correspondence to the British Journal of 
Dermatology (1982, 106, 613). 

Both groups of investigators appear te have overlc-ked, or perhaps decided not to cite, previous 
literature which is quite relevant tc their studies, and e-secially to the claim by Ackerman & Ragaz of the 
‘new finding’ of increased numbers of Langerhans celb in the epidermis of early lichen planus. The 
specific literature is a paper by Paolo Lis: 11973). Usisz the ATPase activity of Langerhans cells, this 
investigator demonstrated large quantitative increases isthe numbers of Langerhans cells in the epidermis 
of recent lesions of lichen planus. 

In my opinion, the papers by Bhan et ai. and Ackerz-ar & Ragaz can æ criticized for not citing this 
relevant literature and for thereby no: giving appropriate credit tothe original observations of Lisi in 1973. 
This deficiency is a reminder of the responsibilizy of autors to conduct a thorough search of the literature 
when claims of new observations are made. 


Division of Dermatology, M.PIEPKORN 
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Reply 


Sir, Dr Piepkorn draws attention to the paper in which Paoli Lisi records an increased number of 
Langerhans cells in ‘recent’ lesions of lichen planus. Lisi does not define ‘recent’ nor does he show 
photomicrographs of any of the lesions. Never did we say that we were the first to observe an increased 
number of Langerhans cells in lichen planus. On the contrary, we quoted several authors who had 
previously described an increased number of Langerhans cells in lesions of lichen planus. What we believe 
we were the first to observe, however, was an increased number of Langerhans cells in the earliest possible 
visible lesions of lichen planus, i.e. before the appearance of lymphocytes in the epidermis. Dr Piepkorn 
did not quote us completely. What we actually said was that ‘the most important new finding of our study 
was that of Langerhans cells in increased number in the epidermis very early in the disease before the 
appearance of lymphocytes. In sum, we commend Paoli Lisi for his observations but maintain that the 
statements made by us in our article in The American Journal of Dermatopathology regarding a new finding 
are correct. 


Department of Dermatopathology, ANNA RAGAZ 
New York University Medical Center, A.BERNARD ACKERMAN 
30 First Avenue, 

New York, NY 10016, 

U.S.A. 


Reply 


SiR, We agree with Dr Piepkorn that authors should conduct a thorough search of the literature when 
claims of new observations are made. However, we made no claim of ‘new observations’ with respect to 
Langerhans cells in our paper, as Ragaz & Ackerman have implied (1982). Although Lisi's paper shows an 
increase in the number of ATPase-positive cells in the epidermis of lichen planus lesions, all such cells may 
not be Langerhans cells (White & Krivit, 1965; Zelickson & Mottaz, 1968). Third, it was not the purpose of 
our paper to review the literature. Our purpose was to use a series of monoclonal antibodies that define 
T-cell subsets and Langerhans/indeterminate cells in lesions of lichen planus, and in doing so, to 
document the cell types. 


Dermatopathology Unit, T.J.HARRIST 
Massachusetts General Hospital, A.K.BHAN 
Boston, Mass. G.F.MunPHY 
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Skin collagen content 


Sir, It was not until the ethanol evaporated from the New Year's atmosphere, that I saw in the December 
issue the paper of Oikarinen er al. (British Journal of Dermatology 1982, 107, 659) on skin collagen in 
tuberous sclerosis, and read that ‘total collagen content, measured as hydroxyproline per wet weight in 
non-affected skin and in shagreen patches . . . was the same as in control samples . . .' Incredible that it is 
already 20 years since we first pointed out that expressing skin collagen per wet weight gives a ratio which 
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tells you almost nothing (Bottoms & Shuster, 1962); yet that ratio continues to lull people into the belief 
that they are measuring collagen content of skin. Need i 5e said yet again, that it takes two to make a ratio, 
and that an unchanged ratio does not distinguish between an absolute increase, an absolute decrease, or an 
absolute non-change in the total content of both-comssonents of the ratio. That is the very reason we 
introduced the units of surface area as the reference poin: for the measurement of total skin content of 
collagen (which can be used equally well for other consz*uents) (Bettoms & Shuster, 1963; Shuster, Black 
& MacVitie, 1975). 

For what it's worth, I have long suspeczed that the scn:of patients with tuberous sclerosis is thickened 
and that its collagen content is likely to be increased (&:e either to the disease or anti-epileptic therapy). 
The finding of Oikarinen et al. (1982) that che proporties of wet mass occupied by collagen is unchanged in 
no way alters this clinical view, any more than does a sarmal ratio of collagen to wet weight in the skin of 
Cushing’s Syndrome or acromegaly conflict with the massive decrease in total absolute ccllagen content 
found in the former and the monstrous increase shown in the latter when expressed per unit of skin area 
(Shuster, Raffle & Bottoms, 1967; Black, Bottoms & Skaster, 1972; Black, Shuster & Bottoms, 1973). Roll 
on 2003! 





Department of Dermatology, SAM SHUSTER 
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An open letter to physicians with physical impairment 


Sir: For the past 2 years, we have been involved in compiling a resource directory for physicians with 
physical impairment. The work is funded by agrart fren the St Paul-Ramsey Hospital Medical Education 
and Research Foundation. The purpose is te lis: phgsicians with various physical disabilities who are 
willing to provide information and referral services to zhysicians who incur the same disability and need 
specific information. Existing rehabilitzt:on programmes are simply mot equipped to deal with the 
situation and ‘Impaired Physician’ serv:ces, except for the recently formed ‘American Society of 
Handicapped Physicians’ are directed almost exciusiv-y :o those physicians with mental illness or drug 
dependency. 

All physicians with physical disability. 3o matter hew small, are encouraged to respond. Information 
from a doctor with even a minor disability may be ef val;eto another doctor with multiple disabilities. The 
cornerstone of this project is your partic:pation. 





St. Paul-Ramsey Hospital Medica! FRANK ZONDLO 
Education and Research Foundation, 

640 Jackson Street, 

St Paul, Minnesota 55101 

U.S.A. 
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Book Reviews 


Andrews’ Diseases of the Skin—Clinical Dermatology. 
A.N.Domonxos, H.L.ARNOLD and R.B.ODAM (1982) 7th Edition. Philadelphia: W.B.Saunders. Pp. 1108. 
Price £45. 


It is a failing of dermatologists to believe that they can write a better short text on their subject than their 
colleagues and as a result there is an abundance of books aimed at the undergraduate or non-expert 
practitioner with no specialized interest in the subject. But what can be recommended to the interested 
student, clinical assistant or other gifted amateur? The fact that Andrews’ has reached its seventh edition is 
evidence of its claim to such a position. It is a well-presented book, amply illustrated with black and white 
photographs which are for the most part helpful and avoid the temptation to exemplify common conditions 
with over-florid cases. Sensibly, the clinical descriptions come before aetiology and pathology and the 
references, grouped under subject headings at the end of each chapter, give a good guide to further reading. 

There are however criticisms which need to be made. The attempt to deal with individual subjects in 
depth and succinctly leads to dogmatic statements which one would wish to see substantiated by references 
which space does not allow to be included. It is possible, for example, to read the section on atopic 
dermatitis , and be left with the clear impression that it has a proven allergic basis and not realize that there 
is any association with asthma or rhinitis. Almost every page contains some statement which would raise 
eyebrows on this side of the Atlantic. Is Winter Itch synonymous with asteatotic eczema? Is Industrial 
Dermatitis another name for Allergic Contact Dermatitis? Are bedbugs responsible for 90% of cases of 
papular urticaria? There is also a tendency to retain the use of obscure latin names (Malum perforans pedis, 
Psoriasis ostracea, Erosio interdigitalis blastomycetica) which have largely been discarded by most 
practitioners. It is in the discussion of treatment that the book is at its most idiosyncratic. There is great 
emphasis on the use of corticosteroids by intralesional injection. Few in this country would regard this 
method as the treatment of choice in lichen planus or ‘ideal’ for the small lesions of psoriasis, as is 
advocated, despite the fact that thinning of the skin might be 'severe enough to create a medicolegal 
problem'. 

There is no doubt that the book achieves its aim in covering the whole of dermatology in a concise 
manner and one would look hard for serious omissions in the topics discussed. At its price it is good value 
for money but the prospective purchaser should consider seriously whether the additional cost of one of the 
larger texts would provide a better return for the outlay. 

B.R.ALLEN 


Bleeding Disorders. Investigation and Management. G.I.C.INGRAM, M.BRozovic and 
N.G.P.SLATER (1982) 2nd edition. Oxford: Blackwell Scientific Publications. Pp. 413. Price £27.50. 


The first edition of this book which appeared in 1965 has been accepted by haematologists as being very 
reputable. The second much altered edition is no doubt all set to emulate it. Written for anyone with a 
general interest rather than purely for haematologists, there is quite a lot here for dermatologists to refer to. 
The various coagulation defects may not come our way very often but there are useful chapters on the 
investigations to do, for example, as screening tests for the various types of purpura. Disseminated 
intravascular coagulation is discussed and the bleeding disorders associated with general medical diseases, 
and there is a long chapter on platelet disorders. Dr McGibbon has contributed a useful chapter on 
dermatological purpura and things which might be mistaken for it, written of course for the general 
nhysician and haematologist rather than for the dermatologist. The last 150 pages are devoted to the 
various tests, from such simple ones as the bleeding time to the more sophisticated. Altogether there are 
over a thousand references. 

R.H.CHAMPION 
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740 Bock Revisus 


Colour Atlas of Dermatology. By L.K. BHUTAN: (1682) New Delhi: Interprint. Pp. 192. Price RS 13 $. 
Available from Meridien Medical Publicatons, 145a Crovdon Rd., Beckenham, Kent. £17.65. 


Professor Bhutani's vast experience of clinica! dermatcicg; ina country where the range of dermatoses is 
much greater and the pathology more flamboyant than in Northerm Europe, make him the ideal author fora 
venture of this sort. The book is printed ca high quality giess paper making the colour illustrations sharp 
and generally of such good colour values chat the resait às a high degree of realism. Since most of the 
illustrations have been taken by Professor Bhutan: himself, they successfully emphasize what the 
dermatologist is looking for in a clinical photograph. The text is.succinct and informative and includes 
many brief descriptions of the histopathclogy with photomicrographs where necessary. 

There is some unfortunate confusion in che pagination end legends between plates 21 and 30 which it is 
hoped can be corrected. 

Students and teachers at all levels will find this a very helpful book and it would be a valuable acquisition 
for a general medical library. The bock is heavily subsidised in India and it is to be hoped that the price 
fixed for the more developed world will keep it within seach ef the limited budgets to which we are 
becoming accustomed. 

W.A.D.GRIFFITHS 
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Serological Diagnosis of Gonorrhosa usimg Gonccocea: Pili as Antigen. A.P.ORANJE (1982) Erasmus 
University, Rotterdam. 


British Journal of Dermatology (1983) 108, 741-742. 
News and Notices 


John Milne Memorial Fund 


Applications are invited for travelling scholarships funded by the John Milne Memorial Fund. These are 
for travel to dermatological meetings or to centres which the applicant wishes to visit to increase his/her 
knowledge and experience either of clinical problems or of research techniques. The scholarships are open 
to clinicians and scientists for travel during 1984 and the total value will not exceed £450. 

Applications, including a full curriculum vitae and reasons for travel, should be sent to Professor 
R.M.MacKie, University of Glasgow, Department of Dermatology, Anderson College Building, 56 
Dumbarton Road, Glasgow Gir 6NU, by 1 October, 1983. 


Hair Replacement Congress, New York, June 1984 


The International Congress for Hair Replacement Surgery will be held at Mount Sinai Medical Center, in 
New York City, U.S.A., 14-15 June 1984. Registration fee: $450.00. Further information from: 
D.B.Stough III, M.D., Program Director, The Stough Dermatology & Cutaneous Surgery Clinic, P.A., 
Doctors Park, Hot Springs, Arkansas 71901, U.S.A. 


Fourth International Congress of Dermatological Surgery, Granada, October 1983 


The Fourth International Congress of Dermatological Surgery will be held in Granada on 2-5 October, 
1983. Further details are available from Dr Vicente Delgado, General Secretary, I.S.D.S. Department of 
Dermatology, University of Granada, OTECSA-Recogidas, 21-1, Granada, Spain. 


Bill Reed International Travelling Fellowships 


Three fellowships will be awarded this year as follows: 


I. The winner of the Poster Session at the annual meeting of the European Society for Dermatological 
Research will be awarded $800.00 to help support a trip to attend the annual meeting of the American 
Academy of Dermatology. 

2. The winner of the Stelwagon Prize for the best paper presented at the Resident's Forum at the annual 
American Academy of Dermatology meeting will receive an $800.00 award to support a trip to Europe, 
where the awardee will present a paper at the annual meeting of the British Association of Dermatologists 
in England. Further travel to European centres can also be arranged. 

3. A third award of $800.00 will be given to an academically oriented dermatologist in the private 
practice of Clinical Dermatology, who has been out of training no more than 5 years. It is meant to support 
travel for educational purposes and to broaden contacts with dermatological investigators. Anyone 
interested in applying for this award should send their curriculum vitae and a covering letter indicating 
how they plan to spend the award funds, to the Chairman of the Committee on International Affairs, 
A.A.D. Academy Office, 1567 Maple Avenue, Evanston, Illinois 60201, U.S.A. The deadline for 
submission is 1 September 1983. Supporting letters from abroad relevant to the planned travel are 
desirable. The award will be announced in December and will be based on the originality and productivity 
of the applicant as well as the merit of the travel plans for continued clinical investigation. 
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742 News and Noces 

Correction 
E.J.Kraai et al., Cutaneous malignant epidermotropic ynphema. possibly of monocyticworigin. British 
Journal of Dermatology 1983, 108, 120. Owing to 2 pritizg error, two lines were changed in this paper: 


Enzyme histochemistry. The tumour ces showed a pacanuckar area with granular acid phosphatase 
activity. Other stains with non-specific esterase, peroxidase anc aminopeptidase were negative. 
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